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Proceedings of the Society 
Colour Photography 


R. B. and C. H. Gites 


Meetings of the Huddersfield Section held in Field's Café, Huddersfield, on 23rd November 1948, Mr. D. 

Hanson in the chair; of the London Section held in the rooms of the Royal Society, Burlington House, 

Piccadilly, London, on 6th January 1950, Mr. H. d Brassard in the chair; and of the Leeds Junior Branch 
held in the University, Leeds, on 27th November 1951, Mr. C. L. Bird in the chair 


This is a review of the physical and chemical principles of colour photography and of its historical 
development. The subjects covered are indicated by the section headings — 


I— History 3. Processes based on Optical Colour Separation 
. Introduction 4. Mosaic Screen Processes 
. The Photographic Process (D) Suprractive Paocesses 
. Primary Colours 1. Separation Negative Processes 


Maxwell's Experiment 2. Monopack Processes 


> 


Duhauron 
Cros 
The “One-shot" Camera 
The Mosaic-screen Plate 
Dye Sensitisation (F) Corommeraic 
. Progress with the Mosaic-screen Plate . The Trichromatic System 
. The isoCyanines 2. The Monochromatic System 
2. Cor ial Boreen Plates . The Chromaticity Diagram 
. Dufaycolor . Colour Reproduction by Colour Photography 
. Colour Printa, ete. . Colour Temperature 
. Tripacks, Monopacks, and Colour Development . Duplication of Colour Photographs 
. Sensitisers for Monopacks ‘ The Problem of Sound Reproduction in Colour 
. Kodachrome and Agfacolor 
. Colour Cinematography 
. Summary of Present-day Practice Ill-- The Chemistry of Colour Image F. i 
1. Chemical Toning Processes 
General Principles . Dye Toning Processes 
(A) Corourn Vistow anp Parmary CoLouns . Bilver-Dye-bleach Processes 
1. Colour Vision .| Dye-bleach Process 
2. Additive Primary Colours . Colour Development Processes 


3. Subtractive Primary Colours . Tanning Processes 
. Colloidal Silver Process 


(E) Covourn Cameras 
l. The Still Camera 
2. The Technicolor Camera for Motion Pictures 


(B) Bastc Paixcietes or Cocourn Rerropuction 
1. Additive Synthesis 
2. Subtractive Synthesis IV— Conclusion 
(€) Apprtrve Processes APPENDIXES 
1. Simultaneous Projection Processes . Commercial Name Index 
2. Successive Projection Pr . Bibliography and Literature Review 


é 
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AND 


OOLOUR PHOTOGRAPHY —I 


I-History 


1. INTRODUCTION 

Colour photography has almost completed a 
century of existence. Clerk Maxwell, one of the 
great mathematical physicists of the Victorian era, 
first published a suggestion for a practicable process 
m 1855, and demonstrated it successfully to an 
audience at the Royal Institution in 1861. The 
method he used was cumbersome, and nearly fifty 
years elapsed before technical improvements 
enabled a simple commercial process to be offered 
to the public, but in the second half-century of the 
history of this now important branch of technology 
very have made Colour 
photography has not attracted such widespread 
popular attention as have many other modern 
applications of science and invention, yet it must 
surely rank as one of the outstanding technological 
achievements of modern times. It is now one of the 
branches of dye and fine-chemical 
technology, and its use in the motion picture 
industry consumes significant quantities of inter- 
mediates and colouring matters. Moreover, colour 
photography has applications in medicine, in 
engineering, and in numerous branches of scientific 
and technological research 


great advances been 


specialised 


The present review is an attempt to fill a gap in 
the literature by a full survey, in small compass, of 
the physical and chemical principles of colour 
photography, significant new advances being 
shown in their historical setting against the back 
ground of the development of the subject as a 
whole. The literature cited represents but a small 
fraction of the relevant material stored in the 
archives of patent offices and libraries, but it 
should be sufficient as a guide to those who wish to 
pursue the subject further. 


Modern colour photographic methods depend 
upon the use of many physical and chemical prin 
ciples, and for the convenience of the reader it 
seems better to place descriptions of suc h prin 
ciples together under the appropriate headings, 
even though this involves splitting up the 
descriptions of certain important processes bet ween 
different sections of the review 


2. THE PHOTOGRAPHIC PROCESS 


The history of photography dates back at least 


to 1839, when L. Daguerre in France and W. H. 
Fox Talbot in England independently announced 
practical processes for producing pictures of natural 
objects by the action of light on surfaces sensitised 
with silver salts. Daguerre’s process (daguerreotype) 
was the more elegant and attracted the greater 
attention at the time, but the positives he produced 
were made on a metal plate and could not be repro- 
duced. Fox Talbot's process (calotype), although 
giving leas delicate detail, was the true starting 
point for the development of modern photography. 
His method of preparing a paper negative, and from 
this as many paper positives as desired, was im- 
proved by Scott Archer's invention of the glass 
negative, with a wet collodion emulsion (1850), and 
later by the invention of the gelatin dry plate 


(Maddox 1871) and the celluloid film (Eastman 
1580) 


3. PRIMARY COLOURS 

Colour-photographic processes are based on the 
principle of primary colours and the three-colour 
theory of vision, both of which have a long history 
It is said *' that the ancient Greeks taught that all 
colours could be compounded by correctly blending 
white, blue, red, and yellow; and in the early 
years of modern scientific development a similar 
hypothesis was adopted by several writers, e.g 
Leonardo da Vinci (1452-1519). Le Blon, as 
early as 1722, experimented with full colour print- 
ing in mezzotint from three copper plates, one in 
blue, one in red, and one in yellow, with a fourth 
in black to deepen the shadows. While sound in 
principle and, indeed, exactly corresponding to the 
modern thes method was tedious and 
uncertain, for without photography the relative 
proportions of the colours had to be decided 
entirely by the individual judgment of the 
operator 

Such early work was largely based on empirical 
ideas, but more exact knowledge was possible after 
Newton had announced his discovery of the solar 
spectrum (1672), which established the foundation 
of all subsequent scientific investigation of colour. 
A consideration of the empirical facts of colour 
reproduction by mixing three primaries led 
Thomas Young to propound* his famous three- 
colour theory of vision in 1802*. This theory, 
which formed the basis on which colour photo- 
graphy was first attempted and which has largely 
guided its development, has been the dominating 
concept behind work on colour vision ever since, 
though its exact validity is still the subject of some 
controversy. It supposes that the eye perceives 
colour by three distinct types of nerve receptor in 
the retina, sensitive to red, green, and blue or blue 
violet light respectively (§ IL a 1). 


process, 


4. MAXWELL'S EXPERIMENT 
In 1855, Clerk Maxwell! who was then only 
twenty-four years old, made the first suggestion for 
a process of recording photographs in full colour in 
these words 


[Young's] theory of colour may be illustrated by a 
supposed case taken from the art of photography. Let 
it be required to ascertain the colours of a landscape 
by means of impressions taken on a preparation equally 
sensitive to rave of every colour Let a plate of red 
glass be placed before the camera, and an impression 
taken. The positive of this will be transparent wherever 
the red light has been abundant in the landscape, and 
opaque wherever it has been wanting. Let it now be 
put in a magic lantern along with the red glass, and a 
red picture will be thrown on the sereen. Let this 
operation be repeated with a green and a violet glass, 
and by means of three magic lanterns let the three 
images be superimposed on the screen. The colour 
on any pot on the screen will then depend on that of 
the corresponding point of the landscape, and by 
properly adjusting the intensities of the lights, ete., a 
complete copy of the landscape, as far as visible colour 
is concerned, will be thrown on the screen. The only 
apparent difference will be that the copy will be more 
subdued, or less pure in tint than the original. 


*1t is said that Wansech anticipated Young by ten years. 
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This description® (cf. Fig.7) could hardly be bettered 
to-day. 


On 17th May 1861 Maxwell '* followed up this 
suggestion by demonstrating before a gathering at 
the Royal Institution in London the historic 
experiment in colour photography which has so 
often been described. As a Scotaman, he charac- 
teristically chose for his coloured object a tartan 
pattern, in the form of a silk bow, placed on a back- 
ground of black velvet. This he photographed 
through three filters as he had himself suggested 
earlier, but for some reason which has not been 
explained he exposed a fourth plate also, behind a 
yellow glass filter The red, violet, and green 
exposures were made through plate glass cells 
holding solutions of ferric thiocyanate, cupram- 
monium sulphate, and cupric chloride respectively. 
The collodion plates then available had extremely 
low sensitivity to any colours but the violet and 
blue, and Maxwell was obliged to give very long 
exposures through all except the blue filtert, and 
the original report of the demonstration records 
that “‘a coloured image was seen, which, if the red 
and green images had been as fully photographed 
as the blue, would have been a truly-coloured 
image of the ribbon’ f. 


5. DUHAURON 

Clerk Maxwell was a mathematical physicist 
whose interests lay in the theory of colour and 
colour vision. His experiment was carried out only 
to prove the truth of his own interpretation of 
Young's colour vision theory and not with the aim 
of advancing photographic practice, which indeed 
in those days was not considered a branch of 
science. He appears to have taken no further 
ractical interest in the subject, but others soon 
a to follow it up, and of all subsequent inven- 
tors in this field, one name, that of the Frenchman, 
Louis Ducos Duhauron, is outstanding. During 
more than thirty years of great inventive activity, 
Duhauron was the first to describe at least four 
inventions— (a) the “‘one-shot’’ camera (§ I 7), 
(b) the mosaic-screen plate (§ 1 8), (¢) subtractive 
colour printing (§ II B 2), and (d) tripack emulsions 
(§ 1 15)— one or other of which is employed in 
every colour-reproduction system in use to-day. 


Duhauron) published his work in a series of 
books and patents during 1869-1899, but he 
wrote his original paper, in which he described the 
one-shot camera and the mosaic-screen plate, in 
1862, at the age of twenty-five. He is said to have 
requested that it be presented to the Académie des 
Sciences, but this request was refused on the ground 
that he had no practical proof of the correctness of 
his suggestions. The paper was eventually incor- 
porated with others in a book published in 1897 by 
his brother’. Duhauron’s ideas were developed 


* It is interesting to note that colour television operates on these 
principles 


12 min, 6 sec., and 2 min. for the red. green, blue, and 
yellow filters respectively. The specifications of the fliters are not 
on record, bat the exposure required without « filter was about 3 sec 

t A reproduction of this picture, made from the original negatives, 
is shown in a recent publication @ 
For some account of luhauron’s background and interests, see 
an interview in the British Journal of Photography and the obituary 
notice in the same Journal * 
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and brought to the stage of commercial success by 
others, mostly during 1905-1935. He himself died 
in 1920 in a state of great poverty. 


6. 

Contemporaneously with Duhauron, another 
French inventor, C. Cros, independently published 
theoretical suggestions which were to exercise a 
great influence on the subsequent development of 
the subject. His publication of 1869 “* described 
methods of taking three primary-colour records, 
including the use of filters and also the placing of a 
prism behind the lens to disperse the light so that 
the separate images could be formed by recording 
different portions of the spectrum. He described 
viewing instruments (‘“chromoscopes"’) involving 
mirror systems, the superposition of coloured 
impressions, and the synthesis of coloured images 
by persistence of vision in a zoetrope. This last 
idea received great attention at one period as a 
method of obtaining cinematograph pictures in 
colour (§ I 18(a) ). 


7. THE “ONE-SHOT” CAMERA 

Duhauron devised a camera with a system of 
half-silvered and wholly silvered mirrors so 
arranged behind the lens that the light beam was 
equally divided between three plates, each being 
set behind one of the three primary-colour filters. 
Thus all three negatives could be taken with one 
exposure, and colour photography of moving 
objects would be possible. Maxwell's taking pro- 
cess could thus be very much simplified. The view- 
ing process was simplified also in a somewhat 
similar, but later invention by Duhauron, in 
which the three positive transparencies were simul- 
taneously viewed, through a single lens, behind 
their appropriate filters. One of his inventions 
described an instrument of this type which could 
be used for both taking and viewing the pictures. 


8. THE MOSAIC-SCREEN PLATE 

This invention adapted a principle which had 
been used by a school of French painters, known as 
pointillistes, who juxtaposed minute colour dots in 
place of areas of continuous tone. At a sufficient 
distance these appear to the eye to blend into a 
continuous tone, just as do the dots in half-tone 
illustrations now used in books and journals, 
though at that time this method of illustration had 
not been invented. Duhauron proposed to cover 
a sheet of paper or a glass plate with a series of 
alternating fine lines in the three primary colours. 
These were to be applied either by photography or 
by mechanical means. If the lines were correctly 
proportioned, when viewed at a distance they would 
appear a pale neutral grey. A red would be seen 
if the remaining two colours were blocked out, and 
a purple if the red and blue only were seen. By 
suitably blocking the three colours to different 
degrees, the screen could be made to appear any 
desired hue. It would not be necessary to do this by 
hand or mechanically, for “that which may be done 
by anexpert hand may all be done by natural forces”’, 
wrote Duhauron, and he proceeded to explain 
how, using this principle, a coloured object would 
reproduce its colours in a photograph. The line 


4 CoLLins asp 
screen could, for example, be coated with a photo 
graphic emulsion which would give a direct positive 
print by light action*®, the emulsion being exposed 
behind a camera lens, through the line screen 


Consider now the photography of a coloured 
object, say in blue, with such an arrangement. The 
object would form an image on the line screen, but 
only the blue lines would transmit its blue light 
through to the which would be placed 
behind the sereen. Consequently, on viewing the 
finished result after de velopment to the positive 
the blue lines over the area of the image would 
appear lear and the other two seta of lines would 
be blocked out. The image would thus reproduce 
the original colour of the object. The argument 
can be tollowed out similarly tor any other colour, 
ind for white or black, which will, respectively 
aflect the behind the whole sereen or 
produce no action (ef. Fig. 5) 


emulsion 


emulsion 


Duhauron’s mosaic screen idea has remained to 
this day the simplest possible method of producing 
1 colour photograph It basis of the well 
known Dufayeolor process At the it was 
first the idea was impractic- 
able 
least similar sensitivity to red and green as to blue 


is the 
time 
conceived, however 
because it requires an emulsion which has at 


rays, and none such then existed 


0. DYE SENSITISATION 

Little advance could be made after Duhauron’s 
and first disclosures until photographie 
emulsions, hitherto sensitive only to violet and 
blue, could be made sensitive to all parts of the 
spectrum The necessary discovery, one of the 
most important in the whole history of photo 
graphy, was made in 1873. Like so many classic 
scientific discoveries, it was made entirely by 
chance, when H.W. Vogel ''4¢ noted that some dry 
plates had an une xpected sensitivity to the green 
as well as to the blue portion of the spectrum 
Vowel traced the cause of the increased sensitivity 
to the presence of a yellow dye which had been 
added to the emulsion to prevent halationt. Sup- 
posing that the dye had produced sensitivity to 
light which it itself absorbed, Vogel next examined 
other matters for their 
and discovered that not all dyes 


Cros 


a number of colouring 
possible activity 
acted as sensitisers, and that of those which did so, 
each sensitised to a particular region of the spec- 
trum, some down even as far as the red. He noted 
the red-sensitising power of chlorophyll, and in 
i876 Duhauron used this colouring matter to 
sermitise wet collodion plates for colour photo- 
uraphy Without the guidance of a scientific 
principle in selecting sensitisers only the most 
empirical methods could be used in examining 
substances for their possible value in treating 
plates. Thus Cros in 1879 examined the sensitising 
activities of chlorophyll, a tincture of black 
currants preserved in brandy, an aqueous extract 
of marsh-mallow tlowers, a tincture of carthamin, 
and an queous extract of bullock’s blood 


The principle of reversal development bow was discovered 


in 1868 by Russel 
Halation is « fogging of the picture due 
mainly from the plate 


te reflection of light, 
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. The violet-blue cyanine (C.J. 806) (Williams 
18.65) 
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was found by Vogel in 1875 to be a reasonably good 
red sensitiser, and remained in use for this purpose 
until the mecyanines were discovered nearly thirty 
years later. It had faults, e.g. it suffered from a 
tendency to fog the plate, and other dyes, e.g. 
Alizarin Blue 8 (C1. 1067) and Coerulin (C.J. 783) 
were sometimes used instead. None of these pro- 
ducts was, however, entirely satisfactory. Never- 
theless, with the availability of even a partly 
successful process for preparing plates sensitive to 
the whole spectrum, colour photography began a 
further stage of its advance. Miethe in Germany 
and Ives in the U.S.A. made use of the new facilities, 
and produced successful colour pictures by 
Maxwell's three-colour separation process (ca. 
1886), Ives designing also a_ triple-projection 
lantern and viewing-box (chromosecope). 


10. PROGRESS WITH THE MOSAIC-SCKEEN 
PLATE 

The mosaic screen process requires not only a 
fully colour-sensitive plate but also a fully colour- 
corrected lens, i.e. one which brings rays from the 
whole spectrum to the same focus. The discovery 
of new varieties of optical glass by Abbe and 
Schott, of Jena, in 1880 led to a great improvement 
in photographic lenses, and satisfactory colour 
correction became a possibility. Thus by the early 
1800s Duhauron’s process, so attractive its 
simplicity of operation, had come within the bounds 
of feasibility. Several inventors began to explore 
its possibilities, and by the middle of the decade 
the Lumiére brothers in France, Joly in Dublin, 
and McDonough in the U.S.A. had all commenced 
experiments upon it, Joly ruled the colour screen 
mechanically with a set of fine pens; he obtained 
satisfactory pictures before 189474, and exhibited 
the process at the Royal Photographic Society's 
exhibition in 1898, while in 1893 the Lumiére 
brothers had taken the first portrait of a living 
person in natural colours*. Nevertheless, colour 
plates could not yet be marketed, on account of the 
unsatisfactory keeping properties of the emulsions 
sensitised with the known dyes and the compara- 
tive coarseness of the screens produced up to that 
time. 

During this same period, several novel processes 
depending on optical effects, such as diffraction 
and refraction, were invented, but these have been 
little more than laboratory curiosities. They are 
described later (§ LI 3). 


ll. THE I80CYANINES 

Most of the basic principles of the present-day 
colour-photographic techniques had thus been 
worked out between 1860 and 1900, but no really 
successful process had been demonstrated. In the 
opening vears of the present century, however, the 
final discovery was made which enabled colour 
photography to grow from a laboratory curiosity 
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to 4 commercially acceptable process. This was 
the synthesis of the iocyanines “, an entirely new 
series of sensitising dyes for the orange and red, in 
which one of the quinoline nuclei of the eyanine 
type of dye is linked with the other at the 2- instead 
of the 4-position. They were discovered in the 
Hoechst laboratories of the firm of Meister, Lucius 
& Briining, from 1901 onwards. One of the series, 
Koénig’s Ethyl Red (CJ. 807) 


was utilised by the firm of Otto Perutz for a 
“panchromatic” plate introduced commercially in 
1903, but the first entirely satisfactory pan- 
chromatic sensitiser was Pinacyanol (C.J. 808), in 
which the intermediate chain is lengthened by one 
vinylene group- 
LA 
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C,H, 


This dye was discovered by Kénig in the 
Hoechst laboratories in 1905, and used for pan- 
chromatic plates by the English firm of Wratten & 
Wainwright in 1906. There has been continuous 
progress since that date in this most important 
field of organic chemistry ¢# 7% 1%, 12, 
further discussion of which is outside the scope of 
this review 


12. COMMERCIAL SCREEN PLATES* 

The stage was now set for the introduction of 
commercial additive colour-screen processes. The 
first type of screen produced commercially was the 
irregular mosaic screen introduced in 1907 by tht 
Lumiére brothers as the Autochrome plate. This 
screen was produced by dyeing starch grains red, 
green, and blue, and after thorough mixing, 
scattering them on plates previously coated with 
a gum layer. Any excess of grains not adhering- 
to the gum layer were shaken off, and after rolling, 
the interstices between the grains were filled by 
dusting with carbon black, to avoid dilution of the 
colours with white light. After drying, the screen 
was covered with a protective varnish layer, and a 
panchromatic emulsion was coated thereon. This 
plate enabled any photographer to obtain good 
results with his normal equipment, even though 
the exposures required were lengthy (1 see. at f/8 
in summer sun; this is about fifty times the 
exposure needed with present-day colour films). 
From that time until the outbreak of the First 
World War there was much activity by inventors 
and manufacturers in producing new varieties of 
colour plate, and a considerable interest in colour 
photography was displayed by serious amateur 
photographers. Indeed, an immense number of 
patents describing varieties of screen plates con- 
tinued to appear until recently. It is said that 
more than thirty varieties were either commerce ially 
in production or under development in- 1910. 


* Por an account of the history of screen-plate processes ye to 1907, 
and for the methods of processing then used, see Brown ". 
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though only a few were widely used ', The Auto- 
chrome plate was in use up to 1933, when it was 
replaced by mosaic-screen films (Filmcolor and 
Lumicolor) 

The first regular mosaic screen was introduced 
in this country by Finlay in 1912 as the Paget 
plate. This consisted of regularly spaced ink lines, 
and was coated on glass without an emulsion. It 
was placed in the camera in contact with a pan. 
chromatic plate, and after exposure the latter was 
removed, developed, reversed, and bound up in 
register with the screen. The process has several 
advantages over those in which sereen and plate 
are integrally combined. The Finlay process, and 
also the Agfacolor plate (coated with an irregular 
mosaic of dyed resin particles), introduced about 
the same period, were both in use up to a few years 
ago, and the Finlay plate has just been revived in 
this country as the Johnson Colour Screen Process 
There were two other screen plates on the British 
market in 1914— the Dioptichrome and the Omni- 
color. 


13. DUFAYOOLOR 

Dufay in France had introduced the Diopti- 
chrome plate, in which the screen had printed lines 
of colour, in 1910, and after the first World War he 
continued to devote attention to its improvement 
and to the application of the screen to films. About 
1927 an English firm of paper manufacturers, 
Spicer’s Ltd., began to take an interest in its 
possibilities, and in co-operation with Ilford Ltd. 
carried out intensive research in order to perfect 
the design of the sereen and to apply it to roll film 
by mass-production methods. They were 
ful, and their product, Dufaycolor film, introduced 
in 1934, probably represents the limit of achieve- 
ment of the mosaic-screen process. It has a higher 
light transmission than any previous mosaic-screen 
plate or film, and the ruling of the exceedingly fine 
lines of the screen (or réseau) represents a consider. 
able achievement in applying precision processing 
to mass production. The Dufaycolor film has inter 
secting regular lines of colour, mechanically ruled 
(Fig. 6) with a width as fine as one thou (0-001 in.) 
and transparencies can be projected by lantern 
without the pattern being perceptible at normal 
viewing distances from the screen. It has been 
adapted as a negative-positive process*for cine- 
matograph work, and was the first process which 
made colour photographs popular with the ordinary 
snapshot camera user. It is reliable in use and the 
colour rendering is good, but its popularity has been 
diminished, by the advent of the monopack sub- 
tractive processes.  Dufaycolor film been 
marketed successively by Spicer’s Ltd., Spicer. 
Dufay Ltd., Dufay-Chromex Ltd., and Dufay Ltd. 
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14. COLOUR PRINTS, ETC 

Fundamental discoveries in the technique of 
“tanning” (insolubilising) gelatin were recorded in 
the nineteenth century, and have been made the 
basis of successful methods of preparing colour 
prints on paper and coloured positive cinemato- 
graph films. The knowledge that gelatin containing 
a soluble dichromate becomes insolubilised if 
exposed to light is almost as old as photography, 
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but because of the lack of colour of the 


mixture, no use could be made of the 


Plate base 


Bive-senscve emulsion 


section in photography until Poitevin in 


6omixed carbon black with the 


Yellow gelatin filter 


emulsion and, by washing away the 
unaffected gelatin with hot water after 


exposure under a negative, obtained a 


Film base 
Green sensitive emulsion 


Red gelatin filter 


black-and-white This 


positive imaye 


ded 


Red emulsion 


came to b known as the “carbon 


process, ever though other insoluble 


Place base 


pigments wer subsequently used 


Four other important discoveries in 
this field were made at later dates * 

(a) Better results are obtained if the 
is transferred, face downwards 
surface before washing off (Swan 1864) 

h) 


“eatbon’ 
image to another 
\ silver image placed in contact with the 
dichromated gelatin will tan it equally as well as 
exposure to light (Manly 
of the Carbro process 


This is the basis 


(¢) Certain dyes are adsorbed from solution by 
untanned, but not by tanned, gelatin (Edwards 

(d4) The gelatin of a normal silver emulsion is 
tanned in the image portions by developers not 
contaming sulphite (Warnerke ISS1) 


A fuller description of the use of these discoveries 


in practical printing processes is given in a later 
wetion of this (§ 6) 


had described the principle of pro 
colour prints by superimposition of three 
transparent positives coloured with primary colours 
been the 
person to prepare a colour print on paper. In 
IS77 he exhibited in Paris colour prints prepared 
by the carbon 


review 


Duhauron 
Jucing 


early as 
first 


ind he is said to have 


and Cros used imbibition 
for preparing colour prints in 


process 
printing (§ 6 fe) 


Three-colour half-tone illustration on paper, in 
whieh the individual colour records are produced 
from three-colour separation negatives, was intro 
duced 


The subtractive principle, on which the colora- 
tion of prints and tripack transparencies (§ 1 15) is 
based. is described in § Ip 2 


about 


Besides the successful introduction of 
screen plates many other important advances were 
made in the early 


printing on 


For example, colour 
paper made available by the 
commercial introduction of the Pinatype process in 
1! and the three-colour carbon process in 
Ideas alao beyan to take shape and inventions 
appeared which led eventually to the present-day 
monopack colour films 


Vis 


\ short-lived process tor produc ing direct colour 
photographs in ordinary snapshot cameras Was 
introduced in this country about 1920. It utilised a 
separable tripac k ($T 15) consisting of three 
individual tilms, for the primary records, and prints 
were made on paper. Owing to the lack of proper 
registration between the negatives, definition was 
poor. The colouring agents were probably inorganic 
salts 


Fro. The First Tripack (Duhauron 1505 


15. TRIPACKS, MONOPACKS, AND COLOUR 
DEVELOPMENT 

Duhauron in 1895 and 1897 had patented, and 

in a publication of 1899 had further described, a 

selection of light rays by an alternation of colour 
filters and plates or sensitive films, formed like the 
leaves of a book or polyfolium, placed in the dark 
slide” The actual arrangement he latterly 
described is as shown in Fig. 1. After exposure, the 
plates and film were to be taken apart for individual 
development and printing in the appropriate 
colours. This tripack arrangement is bulky and, 
owing to the difference in position of the different 
emulsions, would give unsharp pictures, but it is 
fundamentally the arrangement now used in the 
majority of modern processes, except that consider- 
able simplitication has been introduced by coating 
all the layers in superposition on one support 
to ensure sharp register of the three records (the 
red filter is no longer used). This is an arrange- 
ment which was first proposed in 1905 by 
Schinzel “, and is described as an integral tripack 
or a monopack, 

Schinzel’s arrangement could not be used at the 
tame because it could not be made into a colour 
positive, Some method of transforming the silver 
images into images of the appropriate colours was 
required. A method by which such a transforma- 
tion could occur, by formation of a dye image 
luring development, simultaneously with the silver 
image (colour development), was first described by 
Homolka in 1907°'. Colourless leuco dyes were 
employed to develop the exposed silver image, and 
in so doing were themselves oxidised to the coloured 
forms. This process, however, is rather limited in 
its application, and Fischer and Siegrist ” of the 
Neuve Photographische Gesellschaft, Berlin, studied 
(1911-1914) another method of colour development 
based on the formation of indamine and indophenol 
dyes by sulphite-free developers. Gusserow and 
Anderson (1901) had noted the formation of such 
dyes when developers acted upon light-exposed 
dichromated gelatin; Fischer and Siegrist extended 
the reaction to exposed silver halide emulsions. 
Their paper (1914) is classic, and describes almost 
all reactions used in modern colour development, 
though their discoveries could not be applied for 
nearly twenty years. Fischer “ in 1911 had actually 
proposed an integral tripack on Schinzel’s prin- 
ciple, in which the appropriate colour-coupling 
agents were added to the emulsions before coating 
on the base, so that in a single development each 
layer would appear in its correct colour. This 
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method is simple and attractive, but owing to the 
impossibility at that time of ensuring that the 
coupling agents remained in their own layers with 
out diffusion into the adjacent ones*, and to the fact 
that no suitable sensitisers were known, no further 
progress was then made. The outbreak of war 
prevented further advance along this promising 
line for nearly twenty years, and the use of mosaic- 
sereen plates remained the only simple method for 
preparing colour transparencies 


16. SENSITISERS FOR MONOPACKS 

In mosaicescreen processes, the particular regions 
of the spectrum to be separately recorded are 
determined by the filter dyes used, and an emulsion 
having more or less uniform sensitivity to all wave- 
lengths is desired. In the monopack process, the 
only filter is a yellow one immediately below the 
top emulsion. Consequently both lower layers 
receive green and red light, and if they are each 
to record one of these, they must each be sensitised 
to that one waveband alone. Sensitisers suitable for 
this purpose were not available until after the First 
World War. Typical examples of such sensitisers 
are 
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(R — H) and the more effective §-methyl deriva- 
tive (R — CH,) (Hamer 1928). 

A further difficulty encountered in sensitising 
monopack emulsions is the liability of the sensi- 
tisers to migrate to adjacent layers. The means by 
which this is prevented has not been disclosed. 
Further problems arise when additional reagents 
are added to the sensitised emulsions, e.g. colour 
couplers as in Agfacolor, or dispersing agents as in 
Kodacolor. These problems have necessitated 
extensive researches into the chemistry of sensitising 
dyes. 


17. KODACHROME AND AGPFACOLOR 

About the year 1924 two amateur inventors in 
the U.S.A., Mannes and Godowsky, who had been 
experimenting with colour-photographic processes, 
became interested in Fischer's suggestions. By 
1930 **. they had achieved success by a complex 
procedure which involved the separate processing 
of each layer in the monopack to its appropriate 
colour, the colour-coupling reagents being added to 
the developing solutions and not to the emulsions. 
By using different solutions to develop each layer 
and relying upon careful control of their depth of 
penetration, they were able to ensure that each one 
reached only its appropriate layer. Mannes and 
Godowskyt at about this time joined the Eastman 
Kodak firm and, with the facilities of this large 
research organisation available, progress was rapid. 
By 1935 the process was launched commercially as 
the Kodachrome film for substandard cinemato- 
graphy and 35-mm. still cameras. The develop- 
ment processes used were lengthy and highly 

© Fischer proposed tanning the gelatin emulsion before spreading, 
to prevent diffusion. This does not appear to have been a successful 
method 

+ For an interesting biographical sketch of these two inventors, 
see Eastman *° 
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complex, but the results produced were remarkably 
good and the tilm became an instant success. 

Meanwhile the Agfa research laboratories '™ 
were also working on the monopack process, but 
they were adhering to Fischer's idea of incorporat- 
ing the colour couplers in the emulsion layers 
during manufacture. To prevent wandering of the 
dyes they employed “anchoring” groups attached 
to the colour-coupler molecules. This device 
proved to be successful, and in 1936 the Agfacolor 
film based on this principle was first placed on the 
market. The developing process is much simpler 
than that used for Kodachrome 

Monopack processes have since been introduced 
by Ilford in Britain, by Gevaert in Belgium 
and by Ansco in the U.S.A. Information regarding 
the various monopack films currently in use is 
summarised by Coote 

If the colour-coupling reagents are present in the 
film, development can be carried out by the 
photographer himself, and moreover, the film can 
be developed to a colour negative and positive 
prints in colour made from it as required. Agfacolor 
tilm was made available for a negative—positive 
process of this nature in Germany in 1939, and it 
was used for standard-size motion pictures during 
the recent war, and also for producing prints on 
paper (1943). Paper prints can be made by the 
Kodacolor process introduced in the U.S.A. by 
Eastman Kodak in 1942 (Fig. 4), which also 
incorporates the colour-couplers in the emulsions. 
The long-sought goal of inventors in colour photo- 
graphy, the production of paper prints in full colour 
by a direct printing procedure, has at last been 
realised. 

Ektacolor (Kodak) represents a still further 
advance in the technique of these processes. This 
is a film incorporating coloured coupling agents for 
the self-masking process (§ II F 6(6)), and it also 
can be processed to a colour negative by the user. 

These subtractive processes give greatly 
improved light transmission compared with the 
mosaic-screen additive process, the image is virtually 
grainless, and the colour rendering is very satis- 
factory. Hence they are very widely used*. It 
must be recognised that the availability of pre- 
cision miniature cameras with high-grade lenses, 
which has enabled the cost per picture to be 
reduced to a reasonable level, has contributed very 
much to their success. The first modern precision 
camera, the Leica, was introduced in 1925, and it 
and other types were in use in large numbers by the 
time monopack colour films appeared in 1935. 

18, COLOUR CINEMATOGRAPHY? 
(a) Additive (Colour-separation) Systems * 

Moving pictures shown by projection are an 
obviously suitable medium for experiments in 
colour photography, and at first sight Maxwell's 
original three-colour separation method appears to 
be ideal for this purpose, because the primary- 
colour positives may be presented to the eye in 
rapid succession by the projecting machine, and 

* Mees '™ stated that in 1941 20,000,000 still pletures and about 
75% of amateurs’ motion pictures were made in colour 
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they will be so blended by the persistence of vision 
as to give the appearance of a picture in full colours 
It is not surprising, therefore, that the use of auch 
a device was proposed very early in the history of 
moving pictures. (Cros, indeed, had suggested a 
somewhat similar principle in 1869, when he 
described the use of the zoetrope for giving coloured 
images (§16).) Isensee in Germany in 1897 was 
the first to propose the use of the method with the 
cinematograph camera, and subsequently very many 
other inventors worked upon the Isensee 
proposed that the three primary-colour filters 
should be placed in a dise rotated before the lens 
of the camera in synchronisation with the film, so 
that successive frames were exposed through each 
primary filter in turn. The film would then be 
processed normally to a black-and-white positive 
and shown in a projector equipped with another 
rotating set of filters identical with those used in 
exposing the film, each frame being projected 
through the primary filter through which it was 
taken. 

In the next few years many inventors, including 
Friese-Greene, one of the originators of the cine 
matograph, turned their attention to this method 
Smith, in 1006, using a two-colour process operating 
at SO frames per second, was one of the first to bring 
it to and Urban and Smith launched it 
publicly vears later under the name of 
Ainemacolor. This was the first commercial colour 
It created much interest 
at an exhibition in London that year, and again in 
git farmyard and agricultural 
topical events, portrait studies, and a very moving 
picture play” were shown. In the same year there 
appeared a remarkable Kinemacolor film of the 
Dethi Durbar 

Nevertheless, in spite of this initial success, the 
rotating filter process failed to establish itself com 
mercially It has several inherent defects— view 
ing it for too long produces eyestrain; the pictures 
show “colour-fringing” effects with moving objects, 
because the images change their position bet ween 
the colour frames; and = high speed 
cameras and projectors are required, causing con- 
siderably increased wear and tear on the films 
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Much ingenuity was expended in attempts to 
overcome these difficulties. Thus some inventors 
exposed and projected the three records simul 
taneously In the (1912) this 
was done by using three contiguous lenses in both 
camera and projector. Parallax errors are, however 
introduced in this way They can be eliminated 
only by using a single lens having a beam splitting 
device behind it, but to split the light into three 
beams in a camera and to recombine the beams in 
the projector is a difficult problem requiring com 
plex prismatic systems. Between 1915 and 1921 
another solution of the problem was seen In a pro 
called Cinechrome, which was commerce ilised 
with some success, and used a double-width film 
having the two series of colour reeords running 
down it side by side 


Gaumont process 


Processes have also been devised which not only 
use anti-parallax beam-splitting devices behind the 
lenses of both camera and projector, but which also 
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include printing the three records in so small a size 
that they occupy little more space on the film than 
one normal frame. This inevitably results in a 
loas of definition because of the increased magnifi- 
cation necessary. The Bassani and Francita 
systems were worked on this principle, which has 
been revived recently in France in processes 
named Rouxcolor and Dugromacolor 


(b) The Lenticular Process 

In 1928 the Kodak organisation introduced the 
Kodacolor* film for 16-mm. cinematographyt. This 
worked on the lenticular process (§ I] © 3(d) ) 
employing a triple filter on the lens and parallel 
microcylindrical ridges on the film surface. The 
process was no longer used after Kodachrome was 
introduced. The original invention was patented 
by Berthon in 1909, and from about 1925 onwards 
a great deal of investigation was made toward its 
improvement, especially by the Keller-Dorian 
Corpn. and Eastman Kodak in the U.S.A. and by 
the firms of Siemens & Halske, Perutz, and the LG. 
in Germany, but no ultimate success has been 
achieved, one major difficulty being the im possi - 
bility of producing duplicates satisfactorily 


(c) The Dufaycolor Film 

The only mosaic-screen process to have been 
applied to commercial motion picture work is 
Dufaycolor. Dufaycolor film was used for a number 
of short professional films and for a film of the 
coronation scenes in 1937, which caused much 
interest at the time. While the colour repro- 
duction is good, the loss of 75°,, of the illumination 
through the mosaic screen or réseau is a drawback 
and may account for this process not having been 
more widely used 


(d) The Technicolor Process ™ 


A type of negative for motion pictures in which 
two filme, carrying emulsions sensitised to different 
portions of the spectrum, are placed face to face and 
run ‘simultaneously through the camera, had been 
patented in Germany in 1910. This arrangement is 


known as a bipack, After exposure, the two films 
are separated for individual development and 
printing. This invention avoids the difficulties 
associated with either rotating-filter devices on the 
camera or the presence of a mosaic screen on the 
tilm 

If the idea embodied in the bipack invention 
could be employed for making and projecting the 
positives, the combined processes would offer in 
theory a really satisfactory method of colour 
cinematography. Actually, Wall had already in 
1906 suggested that the method of producing a 
coloured positive by transferring a dye, from a 
tanned image in gelatin, to clear gelatin on another 
film support, known as imbibition printing, might 
be used for printing cinematograph films in colour 
(§ IIL 6 (¢) i). This process is the required com- 
plement of the bipack negative, for the two 
positives can be brought together in superposition 
on one film, which may then be projected in normal 

* The present film of the same name operates on a different principle 


* This process was also used on the Continent for still pictures in 
miniature cameras at about the same time. 
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apparatus. It would, however, be anticipated that 
great difficulty would be encountered in obtaining 
true registration of the images in printing. Further, 
the bipack negative idea cannot be extended to a 
three-colour process for use in a normal camera 
because of the impossibility of getting satisfactory 
register of the images in different planes, and use of 
a one-shot camera is essential. The design and 
operation of such a camera for motion picture work 
is again a matter of the greatest difficulty. Never 
theless, all these difficulties have been overcome 
and the colour process most in use to-day for 
35-mm. motion pictures, Technicolor, uses the one 
shot camera and imbibition printing (§ II © 2) 

In 1915 Kalmus. Comstock & Westcott Inc., 
firm of engineers in Boston, U.S.A., began work on 
colour cinematography under the name of the 
Technicolor Motion Picture Corpn. Their first 
attempts were made with a two-colour additive 
process, employing a beam-splitting device behind 
the lens. The films were processed by tanning 
development and dye coloration (§ III 6(@) ), the 
two colour positives being cemented back-to-back 
Later they began to print their films by imbibition 
and to produce sound films in colour, and in 1432 
they first employed a three-colour process Since 
that time the output of Technicolor films has 
steadily risen, and the process has become well 
established in popular appeal. Much research has 
been undertaken to perfect the details of the 
complex processes involved, especially the transfer 
printing of the three colour records in accurate 
register 


(¢) Monopack Processes 

The Technicolor process is most satisfactory for 
commercial work because of its ability to produce 
unlimited numbers of positive prints of uniformly 
high quality, without the expense of using multi 
layer film with silver-bearing emulsions. The 
printing procedure has been brought to a high 
state of efficiency, and plant is available for making 
prints on a large scale. The Technicolor camera 
however, is a very cumbersome and expensive 
machine, and is unsuitable for many purposes 
Monopack films as negative material offer several 
advantages, because they can be used with normal 
cameras, and so negative-positive monopack 
systems, eg. Agfacolor, are being increasingly 
used. One interesting development has been to 
use a monopack negative material and to produce 
prints by the Technicolor method. The very 
successful film of the royal visit to Canada in 1951 
was photographed on monopack film stock 


(f) Two-colour Processes 


It is possible to obtain some measure of colour 
reproduction with a two-colour process, particu 
larly in cinematography, where the considerable 


Il General 
A-— Colour Vision and Primary Colours 
1. COLOUR VISION 


The principles of colour photography depend 
ultimately on the mechanism of colour perception 
by the eye, and brief reference must therefore be 


AS 
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simplification of equipment effected by using two 
colours only has stimulated much work in past 
Duhauron IS07 of the first 
to suggest the ba lit of a two-colour process 
Later workers found that the 
primanes are blue-green and orange-red, so chosen 
that in superposition a reasonably good approach 
to white is obtained. Violets, blues, and deep reds 
are absent in the prints, but flesh tints can be well 
reproduced The effect on the eve is better than 
might be expected, partly because the imagination 
supplies qualities of colour which are not actually 
present 
in recent years has now reduced the importance of 
two-colour methods, though, because of the much 
simpler equipment and processing required, they 
are still in use in commercial cinematography 


years was one 


best two-colour 


The great success of three-colour processes 


19. SUMMARY OF PRESENT-DAY PRACTICR 

There are now three principal processes in use 
for still photography and three for motion pictures 
as follows 

(a) Stell Photography 

(i) SerakatioN Necative Process— Three 
negatives are exposed through the three additive 
primary filters, either simultaneously, in a specially 
designed camera, or in in a normal 
Positives are printed from each negative 


colour 


SUCCOSSION 
camera 
in the appropriate complementary 
superposed for viewing 

(ii) Mosaic ScReeN Process— The tilm or plate 
is exposed, and the positive is also viewed, through 
a coloured mosai 

(iii) Tue Moxorack Process — Three emulsions 
are coated on one film base. and the layers respond 
severally of the three additive primary 
colours. A single exposure is given, and there are 
two general methods of processing Each layer 
is reversal-colour-developed to image in the 
appropriate complemestary colour, and the whole 
positive transparency (8) Each 
layer is developed to a colour negative, which is 
used to reproduce positive prints either as trans 
parencies or on paper 


(b) Motion Pictures 


THe Monorpack Ess (as described under 
(a) (ith) 


screen 


to each 


(a) 
an 
viewed 


is as 


above) 

(ii) Tae Process — one-shot 
camera with a specially designed combined lens 
and prism system is used to expose three films 
simultaneously. These are developed to black 
and-white negatives, which are used in a transfer 
process to print the three appropriate colou r images 
in superposition on a single film base 

(iii) Combination of (i) and (ii), in which the 
negative is taken on monopack film and prints are 
made by three-colour imbibition printing as for 
Technicolor 


Principles 

made to this subject. For further information, the 
mentioned in Appendix B should 
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The three-colour theory postulates three types 


wavelengths and 
of light-sensitive receptors in the eye, responsive to 
sections of the spectrum centred on the red, green 
and blue regions respectively. Their responses must 


overlap to some extent to account for the eon 
tinuews gradation of colours in the spectrum, and 
It has long 

of light 
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known as The 
are responsible for vision in dim light and the cones 
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and thus if Young's 


white light must stimulate them all 
known that yeneral 
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theory is 
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svailable that there is more 
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Grant” 
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correct 
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wits 
however 
that 
responsive to different spectral regions are present 
animal The 
which electrical 


present years 


has evidence 


in the retina of various Species 
technique used is a new one, in 
Prespotises the fibres com prising the optie nerve 
evoked by light falling on the retina, are measured 
by means of microelectrodes held in contact with 
individual nerve tibres selected at) random 
Response curves have thus been found ino about 
seven fairly sharply defined regions of the spec 
trum, the actual maxima varving from experiment 
to experiment, according to the 
Not all the maximal 


from the eve of any 


particular nerve 
contacted responses are 
obtaimed some 


There 


are also found some broad non-selective responses 


one spree 
species show only two, others four or five 
whieh may be responsible for the sensation of white 
Objective tests of this nature can be made only on 
wimal eves. the human eve has to be investigated 
by subjective means, and a great number of suitable 
These include 
experiments in matching narrow portions of the 


ter hniques have been developed 
spectrum with three primary colours. determina 
tion of just peroeptible differences of hue. satura 
different regions of the 
sensitivity to different after 
with white or coloured 


thon, ets m 
variation of colours 
initial stimulation of the eve 
light 
the retina with minute peneils of light 
different types of colour-blind individual, and 
many others. There is in spite of the 
volume and variety of investigation that have been 


examination of sensitivity of limited areas of 
tests on 


however 


brought to bear on this problem, still no universally 
accepted theory of the mechanism of colour vision 
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human eve 


nerve 


Thus, for example, Wright °* maintains a belief in 
the classical three-colour theory, with maximal 
and 
Willmer suggests a modified three-colour theory 
involving only one vanety of cone receptor and 
twe and Hartridge™ suggests 
that many as different 
receptor systems with a total of eight response 
maxima in the human These last are the 
classical orange red. green, and blue-violet, and 
five subsidiary maxima (deep red, red, yellow 
blue whose influence decreases as the 
part of the retina containing the greatest number 
of cones (the fovea centralia) is approached 

Even so, whatever the real mechanism may be 
it remains a fact that the fundamental principles 
of colour photography can be worked out intelligibly 
upon the classical theory and this will be assumed 
correct for the purposes of the present review 
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2. ADDITIVE PRIMARY COLOURS 

It is found empirically that the three broad bands 
of light obtained by dividing the spectrum of white 
light into three parts, viz. red, green, and blue, when 
recombined produce white. These three bands of 
colour are known as additive primaries (Fig 2a 
amd 

For most practical purposes it is true to say that 
all visible colours can be reproduced by a suitable 
mixture of these lights. If mixed, they must 
however, be viewed in such a way that their effects 
upon the eve are added together. They may, for 
example, be shone simultaneously upon the same 
area of a screen (Fig. 2a), or repeatedly passed in 
very rapid succession across the field of view by a 
mechanical device, Transparent materials coloured 
with these primaries cannot satisfactorily be used 
superimposed, because no two of them have any 
common transmission band (Fig. 3a), and when 
placed in series in a beam they therefore absorb all 
the light 

3. SUBTRACTIVE PRIMARY COLOURS 

In everyday circumstances, however, when 
colours are mixed, e.g. in dyed fabrics, as paints 
or in colour-photographic layers, the hue seen is 
that remaining after each colouring matter has 
subtracted part of the incident light*. Under these 
conditions, if “primaries” are required for producing 
a full range of hues, then it is necessary to use the 
secondary better known as subtractive 
primaries, which are the three colours obtained by 
subtracting red, green, and blue respectively from 
white light. They are also known as minus primaries 
represented thus (Fig. 38) 
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The effect of mixing these subtractive colours is 
shown in Fig. 28 

The peculiar value of the subtractive primaries 
lies in the fact that. in contradistinction to the 
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additive primaries they can be superposed to give 
4a very great variety of colour sensations, because 
any pair of them have a common transmission 
band of colour (Fig. 38) 

A failure to distinguish between these two sets 
of colours leads to confusion in efforts to understand 
the principles of colour mixing. The properties of 
the subtractive colours, like those of the additive 
ones, have been discovered empirically: it 
probably true to say that the idea of the principle 
of subtractive colours developed with the growth 
of experience in three-colour printing, and cannot 
be said to have a single discoverer In Duhauron’'s 
original suggestion for a screen plate, he wrongly 
proposed the use of red, “yvellow’’, and blue as 
additive primaries, instead of red, green, and blue 
but in his 1876 patent * he correctly described the 
need for using the yellow as a subtractive colour 
along with bluish red and greenish blue for making 
prints on paper 


B- Basic Principles of Colour Reproduction 


In the reproduction of a fully coloured image of 


Is 


an objeet by photography two processes are 
involved 

(i) ANatysts— The light from the object is 
divided into its three additive primary com 
ponents— red, green, and blue— and from each of 
these an individual negative is produced; these 


form the so-called negative separation records 

(ii) SyNTHESIS— Positives are made from the 
negative separation records, and are recombined 
for viewing 

The method of recombination in the synthesis 
process determines the treatment of the positives 
and the nature of their colouring, and colour 
photographs may be resynthesised by what are 
known as the additive and subtractive methods 


1. ADDITIVE SYNTHESIS 

In additive processes, the silver positive images 
are retained, and each is viewed through a filter of 
the same (additive primary) hue as that used in 
exposing the negative. Viewing must be done 
additively, i.e. the separate images must be seen in 
such a manner that light from one does not pass 
through another. This is shown in the top half 
of Fig. 7. In this the original picture is recorded 
through the three taking filters. The resultant 
negatives are converted to silver positives, and 
these may then be combined for viewing through 
filters in three principal ways 

(a) By projection of all three simultaneously 
and in register on a screen (as in Fig. 7) (§ I 4) 

(b) By presenting them separately to the eye in 
rapid succession, so that they are combined by 
persistence of vision (§ I IS(a) ) 

(c) By forming a mosaic by dividing the three 
combinations of positive image and the appropriate 
filter into a multiplicity of very small areas. These 
pieces are then arranged over the viewing space as 
already described (§ [.8), and the whole builds up 
to a single image. 


2. SUBTRACTIVE SYNTHESIS 


Stated briefly, the principle of producing colour 
positives by subtractive synthesis is that the silver 
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in each positive image is replaced byw transparent 
eolour, and the three coloured thus 
obtained are superposed in register for viewing 
Fig. 7 (bottom half) should be studied in conjune 
tion with Fig. 2 and 3 to understand the principle of 
this procedure, which is fundamental to all sub 
tractive colour processes. The same principle is 
also illustrated in Fig. Sa, vp. Each positive layer 
must be printed in the minus colour corresponding to 
the additive colour filter used in exposing the negative 
from which it ia printed. Thus the blue filter record 
must be printed in yellow, and soon. Consider e.g 
a blue object. This will register only the 
negative behind the blue filter and not at all on 
those behind the other two filters. When the 
three positives are made, in the appropriate minus 
colours, there is an uncoloured image where the 
blue object is recorded in the layer printed in 
yellow, but the magenta and cyan layers below are 
fully coloured, and through these two together blue 
light alone passes 


C~— Additive Processes 


positives 


Additive processes may be classified as 
follows 

(1) Simultaneous projection processes 

(2) Successive projection processes 

(3) Processes based on optical colour separation 

(4) Mosaic sereen processes, subdivided into 


(a) Separable (regular 
screens) 
Inteyral scTeet) processes having regu 
lar or irregular screens 
In photography itself these processes (except (4)) 
are little used, but they have great potential 
importance as the basis of colour television, for 
which an additive process must be employed 


screen processes 


(b) 


PROJECTION PROCESSES 

These are based on the original idea of Clerk 
Maxwell and may be employed for still or cinemato 
graph work. They have already been described 


in I 4, IS8(a) 


1. SIMULTANEOUS 


2, SUCCESSIVE PROJECTION PROCESSES 
These can be used only for cinematography 


They have already been described in § 1 1s(a) 


3. PROCESSES BASED ON OPTICAL COLOUR 
SEPARATION 

From time to time 
graphy have been demonstrated which depend for 
their effect on optical refraction, diffraction, or 
polarisation effects rather than upon image separa 
tions by coloured filters*. So far only the lenticular 
process has passed beyond the stage of being an 
attractive scientific toy. The others are tedious to 
and can be viewed only under special 


processes of colour photo- 


operate 
conditions; yet they should not be dismissed as for 
ever impossible of commercial development for 
large-scale use 
(a) Lippmann's Interference Process 
Strictly, this process (1891) can be classified 
neither as an additive nor as a subtractive process, 
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of contact of the mirror®. View 
ny must take place at a particular angle, and the 


of the colours may be entirely altered 


emulsion and the 
arance 
if the velatin of the 
ine the 
momture 


when viewed is not 
determined by its 


moment of 


emulsion 


same state of swelling 


content is it was at the 
exposure Duplicates cannot be 


(b) Lancheater's Microdiapersion Procean 


diffraction 


\ process utilising a yrating Was 
invented by Lanchester in TS05° The lens L, 
9) throws an of the distant objeet upon 
diffraction grating ruled with parallel opaque 
lines, some per inch about as wide as the 
clear The image upon the 


intervening 


Lenses 
Grating 

Priam 
Photographic plate 


Ik inspec e 
grating acts as object for a second lens L,, which 
throws its image upon a panchromatic plate S. A 
narrow (2) prism P ia placed bet ween L, and S 
and causes each line of the grating G to form a 
minute spectrum upon S. After exposure, the plate 
is developed by reversal development, and if it is 
replaced in the position S and viewed (from the 
right-hand side in the diagram), the lens L, being 
iluminated by parallel white light, a fully coloured 


image will be seen 


ic) Wood's Lrffraction Process 


This process | Pst) 2. 9 also is based on the use 


of diffraction gratings. A, A, A (Pig. 10) represent 


Fie Wi Principle of Wood's Diffraction Process 

the lines and B. B the clear spaces of a grating 
Light of wavelength A will be reinforced in a direc. 
tion BC if the angle 6 it makes with the normal to 
the surface is such that 


asin ns 


(a width of a combined line and space). Thus 
for each wavelength in the spectrum there is a 
particular angle 6 at which a beam of that colour 
can be seen. By suitable choice of the spacing of the 
lines three gratings can be ruled which will enable 
any three chosen wavelengths, e.g. red, green, and 
blue, to be transmitted each at the same angle to 
the normal. If three such gratings are placed one 
above the other and in the same vertical plane 
when they are illuminated by a beam of white light 
the three chosen spectral colours will be trans 
mitted on the same vertical line. Lf the three beams 
so formed are combined in the eve, white light will 
result: and if one or other is blacked out, a colour 
will he seen 

Wood chose gratings with 2000, 2400, and 2750 
lines to the inch for the red, green, and blue 
primaries respectively Three colour-separation 
neygatives prepared, and a dichromated 
gelatin plate was used for the positive. This was 
printed by placing the plate in contact with the 
4AKM)line yrating, and next to it the red-separation 
negative, the exposure being made through the 
negative and the grating to parallel light (sunlight) 
The grating and negative were then removed, and 
replaced by the 2400-line grating and the green 
separation which was then printed 
Finally, the blue-separation negative was similarly 
printed through the third grating. The operation 


were 


negative, 
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Fro. Lanchester’s Microdispersion Process 
onan evaied dark on ark to whiet 
roury was introduced to form a backing t ate, which could 
biained hy the us 
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was completed by washing away the unaffected 
gelatin in warm water, and then drying. An im 
proved process was to print the third negative on a 
separate plate, reversed, so that it could be bound 
up, emulsion to emulsion, in register with the print 
of the first two. The three grating images, each 
representing its own colour-separation negative 
are thus all present in the same surface, and by 
viewing in a simple apparatus (Fig. 11) a full colour 
reproduction is seen. Viewing is thus a three- 
colour additive process 


A diffraction grating forms an image on either 
side of the normal, so that in operating Wood's 
process both eves can be used if they are placed 
equidistant from the centre of the lens L (Fig. 11) 


G 
G Triple-grating positive 
Coliimating lens 
Shdable screen-carrying eyeholes 


Pie. Viewing Apparatus for Wood's Diffraction 


The eyeholes £ in an opaque plate are moved in a 
direction perpendicular to the illuminated positive 
( until the correct position is found where the red 
green, and blue images coincide The original 
positive is, of course, colourless and almost 
invisible when viewed under ordinary conditions 


Emulsion 


NEGATIVE 


Fm 12 Principle of Berthon's Lenticular Process The thre 


(d) Berthon's Lenticular Process 

This process (10M) is the only one employing 
refraction or diffraction effects which has ever been 
in veneral use It was employed for some years in 
substandard cinematography (see 18(6)) and 
for 35-mm. still pictures in the Leica camera, and 
has been intensively investigated by several large 
research organisations, but it seems likely that it 
will not be employed again in view of the superior 
virtues of the monopack processes. One side of the 
film is moulded during manufacture into a parallel 
series of minute semicylindrical lenses (Fig. 12). It 
is exposed with this side towards the camera lens 
so that each of the minute semicylinders forms a 
tinv image in the emulsion. The camera lens is 
covered with a triple filter in which red, green, and 
blue strips are placed side by side with their edges 
parallel to the lenticular mouldings on the film 
Thus, each of the tinv images in the emulsion will 
be split into three bands, corresponding to the three 
filters. For viewing, the film its reversal-developed 
and projected through a lens having a filter 
identical with that used for the exposure 

Though the colour reproduction of this process is 
good, it suffers, like the mosaic screen process, from 
low light transmission, and an additional disadvan 
tage is the necessity for a specially designed 
focussing arrangement on the lens to ensure that 
when it is racked in and out it does not rotate and 
so throw the filters out of register with the lenticles 
This drawback has been eliminated in a recent 
variation of the process 7*, where it is proposed to 
incorporate certain finely divided polarising crystals 
in the film base or emulsion The crvstals, e.g 
cymophane BeAl,O,. transmit at least three 
different spectral colours, as individual polarised 
beams, according to the particular crystal plane 
illuminated. Thus the colour separation images are 
formed in the emulsion without the use of the 
tripartite filter on the lens 


4. MOSAIC SCREEN 
PROCESSES 

The principles of 
operation have heen 
brietly described earlier 
(§ 8) and = further 
details are given below 

Immediately next 
to the photographic 
emulsion, on the lens 
side, is a fine mosaic of 
minute areas coloured 
in the red, green, and 
blue primaries. The 
emulsion is thus 
exposed through this 
mosaic, and after nor- 
mal development to a 
neyative the image is 
chemically reversed to 
a positive. On viewing 
the result as a trans 


POSITIVE 
parency, after registra- 


hour filter ie focused 
the emulsion by means of the cylindrical lenses impressed in the film tion with the THORAIC 
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Red point Red point 
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seen recorded in ite original colours 
Fi 

a) Ne parable Screens 
The orivinal Finlay 
been remntroduced in this country aa the 
Process It 


screen process ($1 12) has 
recently 
Johnsen Colour Sereen has several 
wivantages over the integral screen processes, in 
which the sereen and plate (or film) are inseparable 
include (i) the possibility. of producing 
unlimited dupheates all of the same quality as the 
wiginal, (ii) a greater latitude in exposure, because 
the positive is printed from an original negative 
snd net merely formed by reversal, (iii) the possi 
bility of employing different sets of dyes for the 
taking and viewing screens respectively (the dyes 
with the best theoretical characteristics for taking 
best for viewing, and 


which is expensive, is 


ire not necessarily those 


rice versa), (iv) the screen 
needed only for successful pretures, and can be used 
wain if results are unsatisfactory. These charac- 
teristics give the process especial value in the 
demonstration 


work 


preparation of eg. numbers of 


colour slides for medical or screntific 


(4) Integral Screens 

(i) Tyees or Scrrex-- Many 
screen processes have been used in past years, and 
still more have been proposed © '! all differing 
only in the method of formation of the sereen. The 
be classified under the following six 


integral mosaic 


screens may 
headings 


Ruled lines 


was prepared in this way 


Joly’s original screen plate 74 


(8) Coloured grains dusted on a tacky surface 
The tirst commercial plate the Lumiéres’ Auto 
chrome plate (1907), utilised dyed grains of rice 
starch the Aytacolor plate used 
parti les of dyed resin (§ 1 12). From time to time 
other types of dyed particle have been advocated 
eg. finely powdered dyed fibres. individual par 
ticles of dyes, pollen grains, dead bacteria, and 
les However fine the parti les may 
be, the mosaic is usually more ipparent than one 
pattern 


while scree 


of regular geometric because clumps of 
more than one particle of a single colour are dis 
tributed over the surface, according to the laws of 


probability 


(y) Cut sections of bundles of fibres, glass filaments 
ele Fabric woven from alternately arranged fine 
coloured tilaments mav also be included under this 


heading 


(0) Photographically printed lines. The original 
Finlay sereen, for example, was made by applying 
collodion, dyeing green, then applying a layer of 
albumen containing dichromate, exposing to light 
under a line neyative dveing (the unexposed por 
red, then repeating the albumen coating 
ete and dveing blue 


thonms) 


Vechanically printed lines 


lntersecting lines formed by a combination of 
ed hanical printing and dye ing The Dufaveolor 


process 1s the best example 
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The two inescapable drawbacks of the mosaic 
screen process are its low light transmission and 
the coarseness of the réseau*. The Dufaveolor film 
shows a considerable improvement in both these 
Thus 
its maximum light transmission is about 25°, and 
it has about 250,000 coloured elements per square 
inch. Earlier screen plates had maximum trans- 
missions of 7-5-15°,+. No other process had such 
a fine réseau or such a high transmission. The 
individual starch grains of the Autochrome plate 
averaged about 015 mm. in diameter, compared 
with an approximate line width of 0-045 mm. in 
the Dufaycolor réseau, but the “clumping” effect 
referred to above made the mosaic more visible in 
the former pattern 

(ii) Dyes vusep— The well known types of 
basic dye, and occasionally some of the triphenyl 
methane acid dyes, have been employed for colour. 
ing the screen elements. Table | shows that there 
has been little change in the nature of the dyes 
used over a long period 

Much theoretical investigation has been made 
into the best spectral characteristics for dyes used 
in additive processes, and the spectral qualities of 
screens have been reported®™, but little information is 
available upon the relation between the theoretical 
requirements and the properties of available dyes, 
or upon the synthesis of new dyes with specially 
designed spectral characteristics. Possibly the 
range of established textile dyes has been found to 
supply all that is needed, and certainly the repro- 
duction of colours such as violet, blue, and red in 
the Dufaycolor films is very good. In the develop- 
ment work preceding the introduction of this tilm, 
Baker '® found that the actual width of the trans- 
mission band of each primary was not critical, but 
it is important that the three bands overlap by 


factors over previous sereen plates or films 


Taste I 
Dyes used in Screen Mosaic Elements 
or Film Red Blue 


Joly Ethyl Green Water Blue 
wor. 
Chrysoidine 


Pilate tireen 


Chryscidine 


Cl 


Kheadamine B 


7 Auramine 


Malachite Green 
‘ AST) 


Methylene Blur 
C4. 922) 
Auramine 
655) 
Malachite Green 


Dhoptictrome Rhodamine 
1.74 


Hasic Red SN Malachite Green Malachite Green 
extra Auramine Crystal Violet 
Kuhlmann @aly) 
Methylene Blue Methylene Blue 
Auramine Crystal Violet 


Dufaveotor 
** 


screen 


Phenosafranine 
1085) ‘ 


Auramine 


t The use of this orange dye may be accounted for by the difficulty 
1 obtaining sufficient sensitivity to red at that date 


Surmised identity of dyes, based on colour reactions given by 


Wal 


about half their width. The use of wide over 
lapping bands, in conjunction with the entirely 
contiguous lines of the réseau, which require no 
interstitial blacking-out, accounts for the high 
light transmission of this screen (Fig. 13) 


* Kach primary ray must pase through «a filter absorbing at least 
uf the total light In practice, this lx less noticeable than might 
be expected, because of the adaptability of the eve to changes in 
bright ness Neither the Dufaveolor screen noticeable at normal 

wwing distances 

* The Dufay Dioptichrome plate of 100s was sald to have a 20%, 
transmission value (Mees and Pledge '*") 
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Wavelength. A 
Biue Green - Red 
Fig. Transmission Curves of Dufaycolor Primaries 

(iii) Manvractvre or Duraycotor 
The manufacture of the Dufaycolor film '* * ** 
39°87, 121, 129, 189 is carried out by continuous pro 
cesses involving the following stages (Fig. 6) 

(a) Coating of cellulose acetate film base, in 
continuous 1000-ft. lengths and 21 or 42 in. wide 
with a layer of collodion, dyed blue 

Printing, diagonally across the collodion 
surface, of fine parallel lines (20 or 23 per mm 
according to type of film) in a greasy ink, by 
passage between an etched steel and a rubber 
roller 

(y) Drying of the ink for | hr. under carefully 
controlled conditions 

(6) Removal of the dye in the spaces not 
covered by the ink lines by passage through a bath 
of methyl alcoholic potassium hydroxide, or of a 
mixture of this with aqueous hydrogen peroxide ™ 

(e) Redyeing of the decolourised spaces in 
green 

(5) Removal of ink by a solvent 


(4) Printing of a second set of parallel lines in 
greasy ink at right-angles to the first set, the lines 
being broader and the intervening spaces narrower 


than in the first set, to ensure correct colour 
balance. 

(9) Drying of ink lines 

(1) Decolourising as in (4) 

(x) Dyeing of decolourised spaces red, 

(A) Removal of second set of ink lines. 

(vw) Varnishing of surface to prevent diffusion 
of dyes into the emulsion and to effect slight 
optical diffusion of the image of the réseau on the 
emulsion. 

(vy) Coating, on the surface of the varnish, with 
a panchromatic emulsion, rich in silver (to give 
dense blacks) 

(iv) Dupiicatios or Duraycotor Firms — For 
professional cinematograph work, improvements 
were made which enabled duplicates to be pro 
duced, so that the original film could be processed 
to a negative and an unlimited number of positive 


COLDUK 


PHOTOGRAPHY 
copies taken from it. Previously it had proved 
impossible to make satisfactory duplicates of 
mosaic films by contact printing because of (a) the 
moiré effects which appear when two réseaux are 
placed in contact, and (3) a slight diffusion of the 
silver image beyond the individual elements under 
which it should oceur 

The formation of moiré patterns Was overcome 
in a simple but elegant manner by a method 
devised by Harrison™. By control of the size, 
and intensity of the illuminant, and the 
distance apart of the original and the copy film, the 
individual elements of the réseau on the negative 
may be made just to blend together by optical 
diffusion at the surface of the réseau on the copy 
film. The spread of the silver image was prevented 
by a developing process, devised by Spencer, in 
which development commenced at the inner 
surface of the emulsion nearest the réseau 


shape 


A mixture of red, green, and blue monochromatic 
light is employed for printing to ensure that the 
light transmitted by each element of the réseau in 
the negative affects only an element of the same 
colour in the positive. On account of the wide 
wavebands transmitted by the dyes employed, if 
ordinary light element of the 
negative would tend to print on to parts of the 
positive emulsion behind elements of the other two 
colours, This would cause spreading of the image 
and desaturation of the colours The mono 
chromatic light source consists of a didymium filter 
behind which are arranged a high-pressure 
mereury-vapour lamp with an opal glass screen 
and a S4).w. tungsten lamp behind a red filter 


were used, each 


D Subtractive Processes 
1. SEPARATION NEGATIVE PROCESSES 

These processes work according to the principles 
outlined in § II 82. Prior to the recent intro 
duction of monopack material, colour prints on 
paper or film could be made only by transferring 
three transparent colour separation images into 
superposition, Processes worked on this principle, 
e.g. Carbro, dye transfer, Technicolor, are of con. 
siderable commercial importance, and are capable 
of giving excellent results. Three operations are 
involved— formation of an image in gelatin, 
coloration of the image. and transfer to a per 
manent support. Details of these are given later 
in this paper (§ ITT 6) 

The negatives are exposed through the three 
additive primary filters, either simultaneously (in 
a one-shot camera) or in succession For much 
commercial colour-blockmaking work, the original 
may itself be a colour photograph, ie. a positive 
monopack transparency 


2. MONOPACK PROCESSES 

These have already been considered in part 
(8 115 and II p 2). A typical monopack material 
(Fig. Sn) consists of a base on which there are 
coated, in order outwards, a red-sensitive layer, a 
green-sensitive layer, a yellow filter layer, and a 
blue-sensitive layer. This arrangement is common 
to the two classes of monopack material— (a) rever- 
sal and (5) negative—positive films 
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(a) Reversal Filmes 
sequence of 


The 
tinal 


producmg the 
Fiy Ss. In all 


present-day films the final images are in the form 


operations im 


eolour positive is shown on 
of dyes produced by a colour development process 
more detail in TIL 5S, and there 
methods for its operation the 


“ue cleseribed in 
ire two general 
colour producing reagents being either (i) used in 
the developing baths of (ii) incorporated in. the 
emulsion itself during manufacture 
Covrrers is DeveLorise Barus 

This method the difficulties involved in 
adding these materials to the emulsions and enables 


avons 


greater control to be exercised during processing 
it is employed for the present Kodachrome and 
Hford Colour films. After exposure the whole film 
is developed in the normal manner for black-and 
white emulsions, and then each laver of residual 
silver halide is separately re-exposed to light and 
colour-developed, as described in § TLD 5 (e) 

Couriers THE — By 
this method the processing is very much simplitied 
The Agtacolor tilm uses colour couplers made sub 
stantive to the emulsion gelatin by the presence of 
certamn ane horing in the molecule 


Kodak Ektachrome KRodacolor 


colour couplers dispersed in an organic compound 


and films use 


which is insoluble in. but permeable to, water, e.g 


tritoly) (tricresyl) phosphate (3 5) 


Pomtive Processes 


Negative 
usually referred to as “new 
introduced later than the 
processes On aceount of difficulties in overcoming 
the colour degradation which occurs at the printing 
stage (see § [Le 6). Typical tilms are the Agfacolor 
(substantive couplers) and Kodak's Ektacolor and 
Kodacolor (dispersed couplers) 


These we 


were reversal 


The sequence of 
operations in processing a typical neg film is 
shown in Fig. 4 Augfacolor and Kodacolor films 
provide eolour prints on paper The last-named 
formerly used contrast-reducing silver masks, but 
now both Kodacolor and Ektacolor use coloured 
couplers for automatic masking (§ 6(b) ) 


E Colour Cameras 
1. THE STILL CAMERA 

Three individual colour-separation negatives are 
essential where colour positives are to be made by 
photographic transter printing 
trom half-tone blocks*. These must be made with a 
normal plate camera, preferably with some form of 
sliding bac k 
easily 


process ofr by 


in which the plate-holders can be 
inte For 
separation records of a moving object. an exposure 


moved position secession 
may be made on one of the materials giving a direct 
colour transparency, and this may then be c¢ pied 
This procedure 
obviously increases the inevitable departures from 
faithfulness to the colours of the original 
the use of a one-shot colour camera may be 
ferred. In this, all three 


on to the separation negatives 


and 
pre 
lates are exposed 


© Desert prepar 
blocks j side the scope of th renewt mu 
by the 


peration neg ve r of three 


ot 
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through a single lens and the 
appropriate filters. With steady improvements in 
monopack colour transparencies the one-shot 
camera may eventually become obsolete, but this is 
not so vet*, and a number of designst have been 
produced in Britain, in the U.S.A., and on the 
Continent 

One-shot cameras have a history nearly as long 
photography itself Duhauron s 
original suggestions (91 7) included a description 

In spite of the work of a legion of subse. 
inventors in proposing modified construc 
tions, the present-day instruments are basically 
similar in design to Duhauron’s. Fig. 14 illustrates 
the principle of operation, which depends upon 
separation of the light beams by a system of semi 
transparent mirrors 


simultaneously 


as colour since 
of one 
quent 


Semi-transparent mirrors 
Plates or films 
Bive filcer 

GF Green filter 

RF Red filter 


IMagram of One-shot Colour Camera 


To avoid parallax errors there must be only one 
and the separation of the light into three 
beams must occur behind it. Much ingenuity has 
been exercised in efforts to reduce the inevitable 
bulkiness$ of the instrument, precision 
standards of workmanship are essential to ensure 
that the three images are exactly the same size 
when printed, Some of the principal difficulties to 
be overcome in the design of these instruments 
are 

(a) Formation of double images by additional 
reflection from the back surface of the half-silvered 
mirrors. This has been overcome either by coating 
this surface with a gelatin filter layer coloured with 
the complementary colour to that to be reflected, 


lens 


* Manufacture in the U S.A. indeed, commenced only in 1035, and 
reached a peak production level in las? 


* For Ulustrations and descriptions of commercial instruments, see 
The very extensive patent literature 


is surveyed by Wall'* and Friedman * 


more 
ow of murrors arrang 
desetibed it does not aeem to have beer 


ompact and symmetrical design can be achieved by the 


in X-form, but though this principle has been 
applied much in practice 
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preparation of separat wegatives and blocks from Agfacolor trans 
parencies 
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or by using, in place of glass, thin collodion films 
(pellicles), kept taut by springs in a metal frame “ 

(6) Uneven illumination of the plate, due to the 
difference in the angle of incidence of rays at the 
two ends of a mirror which is inclined at an angle 
to the axis of the lens. This effect must be mini- 
mised by grading the density of the semi-reflecting 
metal layer 

(c) Differences in equivalent lengths of light 
path of the three beams, since they do not all 
traverse the same thickness of glass. This leads to 
slight variations in the focal distances of the image 
which must be allowed for in the placing of the 
plate-holders. 


Gold is said to be the best metal for forming 
the semi-reflecting mirrors, because it transmits 
green light and reflects red and blue. The second 
one may be of silver, which transmits blue and 
reflects red, or of aluminium* Panchromati« 
plates may be used behind red, green, and blue 
filters, or a panchromatic plate behind red and 
orthochromatic plates (Le blue yreen.-, and 
yellow-sensitive) behind yellow and magenta filters, 
for the red, blue, and green records respectively 
The latter arrangement is said to give better 
results 


2. THE TECHNICOLOR CAMERA FOR MOTION 
PICTURES 

The possibilities of variation in design when 
mirrors are used are comparatively limited, but a 
truly bewildering variety of beam-splitting pris- 
matic devices, often of great complexity, may be 
found in the patent files. Some of these have been 
employed in additive colour cinematography, but 
at the present day only one design appears to have 
survived the test of practical use. This is a simple 
arrangement of two 45° prisms, used in the 
Technicolor motion picture camera. Prisms are 
impracticable in large plate cameras because of 
their weight, but they can be used in 35-mm. film 
cameras, and their rigidity and permanence offer 
an advantage over mirrors or pellicles 

The Technicolor camera *'. 
a remarkable and somewhat complex instrument 
with an optical system specially computed by the 
British firm of Taylor, Taylor, Hobson & Cooke to 
give superior definition to that normally required 
by a black-and-white film, to compensate for the 
loss of definition inevitable in the colour printing 
process (Fig. 15). 

The prism and lens system is designed so that the 
whole of the green waveband is brought to the same 
critical focus, because this image determines the 
visual sharpness of the final picture. The red and 
blue wavebands, which are reflected by the gold 
semi-reflecting mirror, are then brought to a focus 
in one plane and recorded on the bipack tilm. The 
filter between the emulsions of the bipack takes the 
form of a red dye layer on the surface of the blue- 
sensitive film. A magenta gelatin filter may in 
addition be placed in front of the bipack. The 
directly transmitted green light reaches the third 
emulsion through a green filter. An alternative 


137, 140, 


* See e.g. Yarwood , who examined various metals, sputtered or 
evaporated on to glass in vacuo 
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Lens 

Partly reflecting mirror 
Bive-sensive emulsion 
Green-sensitive emulsion 
Red-sensitive emulsion 
Yellow filter 


iG. Principle of Technicolor Bipack Camera® 


arrangement has, in place of the green-sensitive 
film and green filter, a bipack behind a yellow 
filter. The first emulsion is a thin panchromatic 
one, on top of which is a green dye layer (as a 
filter), and then the green-sensitive emulsion 
The thin emulsion records a weak red-green record: 
this may be used to print a weak black positive in 
silver, which is combined with the final print as a 
so-called “key” record to give better blacks and 
deep shadows. The films are specially made by 
Eastman Kodak, and the red and green records are 
taken on emulsions of the same type 

The Technicolor camera is an apparatus of high 
precision, though it is a very bulky and heavy piece 
of equipment. The mechanism is noisy, and the 
camera must be shielded by a soundproof box. The 
whole assembly, which weighs about 300 Ib., needs 
a specially designed tripod and a small crane for 
moving the camera. Constant attention by a skilled 
technician is essential to ensure its efficient opera- 
tion. 

The printing of Technicolor films is described 
briefly in 6 (c) iii. 


F— Colorimetric Principles 


Much attention has been given in recent years to 
the application of quantitative colorimetry to 
colour photography ¢« 00, 77, 8, 7,127,161 The 
subject is abstruse, and only a broad outline of the 
general principles involved can be included heret. 


Understanding of the 
necessary, and for the 
not be familiar with 
account is given below. 


chromaticity diagram is 
benefit of those who may 
its significance, a short 


* Fig 10 in FIAT 976 (p 
* For a good summary, see Wrigh 
this subject. see e.g Mees and Pledge '*’ 
simple terms is given by Chamberlin ™ 


07) '** shows an earlier arrangement 
For an earlier treatment of 
At interesting account in 


Any colour can be exactly defined by means of 
the familiar type of 
relative intensity 
Fig lo 


speciiication are 


spectrophotometric curve 
plotted 
but for many purposes other 


The 


liscussion 


showing wainst wave 


length (eg 
types of 


preterable twe 


which are important om the 


ure the trichromaty 


pre sent 

amd monochromatic systems 
Both start with the bask assumption that colour is 
three 


dimensional and therefore any colour can be 


uniquely specified by three independent variables 


THE TRICHKOMATIC SYSTEM 

A colour can be matched by a mixture of three 
primary 
the only limitation being that no two must produce 
the third when they are 


then 


colours. The choice of primaries is wide 


mixed. To detine a colour 
it is matched in an instrument called a colors 
three 
obtamed are 


meter against) measured 
primaries. The 
and they 


treatment 


proportions oft 


chosen fiyures thus 


subjective must be transformed by 


irithmetical terms which are a 
permanent objective record of the original colour 
First of all the results which would be obtained by 
a statistically ‘standard 
lated 
terms of an internationally agreed set of standard 
primary stimuli, known as the CL E* X, ¥, and Z 
primaries The final set of figures are then 
known as the XN, Y. Z tristimulus values for the 
colour under test Phe X,Y, and Z primaries are 
They are purely mathematical « oncepts 


inte 


observer must be caleu 
Secondly, these results must be expressed in 


imaginary 
represent ne colours within human ¢ Xperience 
and are so chosen that only positive quantities are 
needed for matching all colours, ie. they lie out 
side the spectrum (Fig. 16. 21) 
primaries require to be used in negative amounts 
for matching some colours, ie. to be added to the 
colour being matched. This is necessary when the 
teat colour, though of the same hue 
ated than the nearest mixture of the three primaries 


locus teal 


is more satur 


2 MONOCHROMATIC SYSTEM 
This specifies a the 
(a) dominant wavelength (hue), which is the wave 
length of monochromatic spectrum light) which 
when mixed with white, will exactly match the 
test colourt; (6) purity (saturation or “vividness 
which is detined by the proportion of 
chromatic spectrum light in admixture with white 
in the matching colour, and factor 
(lightness), which is detined as the total amount of 
light compared with that reflected by a magnesium 
oxide sereen under the 
Such a method of specitication corresponds more 
with the normal visual evaluation of colour than 


colour by three terms 


luminance 


same tlhumination 


does the trichromatic specifi ation, and thus gives 
a set of figures whose meaning can be more readily 
than the tristimulus 


visualised related set of 


values 


THE CHROMATICITY DIAGRAM 
When it is desired to specify the “colour quality” 
or chromaticity of a colour, the tristimulus values 
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X.Y, Z are replaced by « + ¥ Z), ete 

: 1, any two of these are sufficient 
to specify the chromaticity®. The two 
values may then be plotted on rectangular co 
ordinates. The spectrum colours form a well defined 
curve, the spectrum locus (AHEGDFB, Fig. 16) 
when plotted in this way on what is known as the 
chromaticity diagram 


Since 4 
chosen 
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Fue Chromatictty Diagram showing the Spectrum Locus 


amd its Application te Colour Mixtures 


Colours along the straight line AB, formed by 
mixing spectral red and blue in different propor- 
tions, are known as purples. They are not found in 
the spectrum, and are defined by their comple. 
mentary wavelength, found as described below (d) 

Such a diagram is not only a useful pictorial rep 
resentation of colours, but it has valuable quantita- 
tive properties. Those with which we are immedi- 
ately concerned may be summarised as follows 

(a) The dominant wavelength of any colour 
whose chromaticity point is C is that of the point 
Dat which the line WC. when produced, cuts the 
spectrum locus, W being the chromaticity point of 
white 

(b) The purity (‘excitation purity”) of 
colour C is given by the ratio CW DW. 

(c) Mixtures of any two colours are all repre- 
sented on the straight line joining the points for 
those two colours. Thus all colours obtained by 
mixing D) with white lie on the line DW, and all 
colours formed by mixing F and @ lie on the line 
FG. By the same reasoning, all the non-spectral 
purples are found inside the triangle WAB. 

(d) The complement of any colour is found by 
producing the line joining that colour with white 
until it cuts the spectrum locus on the other side 
Thus the complementary to any colour on the line 
WD is represented by a point on the line WE 

(e) The above arguments may be extended to 
include mixtures of any number of different 
colours. Thus all colours whose formation is 


* Thus luminance is separated out as the third variable and is pot 
considered 
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possible by mixing three individual colours lie 
inside the triangle formed by joining the respective 
points, e.g. FGH. It is at once clear that no set of 
three primaries can match all the spectral colours 
The exact physiological reason for this is still a 
matter of debate, though it is undoubtedly related 
in some way to the nature and number of the 
response curves of the retinal receptor mechanism 


4. COLOUR REPRODUCTION BY 
PHOTOGRAPHY 
(a) Additive Process 

We are now in a position to study the use of the 
chromaticity diagram in colour photography. The 
simplest case to consider is an additive process 
with separation negatives and positives, employing 
in place of colour filters three monochromatic 
spectral radiations, say F, G, H (Fig. 16), for the 
synthesis process. The problem resolves itself, 
firstly, into the most suitable choice of these 
primaries. The triangle FGH should be as large as 
possible, provided that F and H are not too near 
the ends of the locus, because colours there are too 
dark. The line FG should, moreover, lie as close to 
the locus as possible, because saturated yellows and 
oranges are common in Nature, whereas saturated 
blue-greens are not; the closeness of GH to the 
locus is therefore less important. 

The choice having been madé, it is possible to 
calculate data for curves showing the relative pro- 
portions in which the three chosen primaries must 
be mixed to give a match with any wavelength of 
the spectrum. Such ‘“‘mixture’’ curves for the 
primaries F, G, H are shown in Fig. 17*. Details of 
the methods of calculation must be sought in text. 
books on colorimetry. 
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Fie, 17— Mixture Curves for Additive Primary Transmissions 


These curves may be regarded as showing the 
extent to which each one of the set of three radiations 
of given dominant wavelengths should be controlled 
in intensity to produce the desired result. It is 
then clear that they also represent the curves of 
emulsion sensitivity? required for the three separa- 
tion negatives if the analysis into three records is 
made by using plates of different sensitivities, and 
no filters are used in the camera. This is because 

© The curves of Fig. 17 are for a spectrum with equal energy dis 
tribution throughout 

he negative portions of these curves are an expression of the fact 


already noted, that some very saturated colours cannot be matched 
without firet being mixed with a desaturating colour 

* Photographic emulsions cannot be negatively sensitised, so that 
the negative portions of the curves must be ignored. The result ix 
that most saturated colours, especially blue greens, will be desaturated 
in the final record 


COLOUR PHOTOGRAPHY 


lly 
the extent of light action on a negative emulsion 
ultimately controls the amount of synthesis 
primary allowed to pass, assuming that the three 
negatives and the three positives are all developed 
to a contrast represented by a y-value of unity 
(For information on the control of contrast 
textbook on photography, e.g. Mees '®.) 

Actually, of course, the same emulsion is usually 
employed for all three records, and the equivalent 
of differential emulsion sensitivities is obtained by 
employing three filters. It is then necessary to 
determine the sensitivity curve for the emulsion 
right across the spectrum, and hence to calculate the 
transmission curves of the filters to 
produce the theoretical resultant sensitivities. In 
the integral mosaic screen process, where the same 
filters are used for analysis and synthesis, the process 
should be to choose filters of dominant wavelengths 
FG, H and then to adjust the emulsion sensitivity 
to suit the three filters. Further, for viewing, colour 
filters are used in conjunction with white light and 
not monochromatic radiations The argument, 
however, is the same, except that the points F, G, 
H will lie inside, and not on, the spectrum locus, 
because filter primaries are less saturated than 
spectrum light of the same hue 

The control of both reproduction primaries and 
emulsion sensitivity is in practice restricted by the 
properties of the filter and sensitising dyes actually 
available, and wide departure from the theoretical 
ideals may therefore be necessary 


NECESSATY 


(b) Subtractive Process 

As already stated, it is theoretically impossible 
for any three-colour process to record all colours 
accurately, and the imperfections of the available 
dyes still further remove the possibilities of per- 
fection. Thus the ideal subtractive-synthesis dyes 
would have transmission curves with sharp cut- 
offs like those of Fig. 18, so that each pair together 
would transmit one-third of the spectrum. In fact, 
actual dyes are far different from this ideal (e.g 
Fig. 19) 

The description “‘subtractive’, applied to the 
minus primary colour filters, refers only to their 
action on light outside the eve. The visual appear- 
ance of a minus primary colour is the result of 
additive action inside the human optical system 
Thus, the minus green primary is seen as magenta 
because both red and blue are transmitted simul. 
taneously by it to the eve. We can thus still apply 
the same theoretical treatment as that for the 
additive photographic process, bearing in mind 
that the three reproduction primaries used are 
those obtained by combining the three minus dyes 
in pairs. ! The primaries found in this way for the 
Agfacolor film are shown in Fig. 20. The position 
of such primaries in the chromaticity chart will 
then determine the range of colours theoretically 
realisable in the positive, in the manner already 
described for the additive process 

The actual changes which do take place in the 
appearance of colours by reproduction with the 
subtractive process have been extensively studied 
in the case of Agfacolor film, and the results may 
be found, together with a discussion of the 
theoretical aspects of colour reproduction, in a 
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Agfacolor Positive 


recent report 7. In general, there is a loss of satura- 
tion of all colours in reproduction, and sometimes 
‘a change in hue; eg. violete are reddened in 
reproduction This would be expected because 
of the unwanted red transmission of the minus 
red dye 

In Fig. 21 is shown the approximate area 
(shaded) of the chromaticity chart that is repro- 
duced by a typical colour film; the chromaticity 
points of several common pigments of various hues, 
representative of many of the colours met with in 
objects of everyday experience, are superimposed 
to show that such a film is capable of reproducing 
these colours faithfully 


o4 


(Wavelengths in A.) 
Blue sky 
Green grass 
Red brick 


Approximate 
positions 
Pigments 


Chrome yellow Burnt sienna 


7 

Emeraid green 8 Cadmium red 

Yellow ochre 9 Prussian bive 

Cadmium orange 10 Madder lake 

Malachite it Cobait blue 

Cobalt green 12 Cobalt violet 
13) Uleramarine 


Fw. 21 Chromaticity Chart, showing Positions of Common 
Colours and Approximate Range of Agfacolor Filme 
shaded area) 


Very similar results have been obtained by 
Clarkson and Vickerstaff™® in interesting 
investigation of the theoretical and actual colour- 
reproducing possibilities of the Kodachrome and 
Technicolor processes. Using fabrics dyed with a 
range of the brightest dyes, they found that many 
of these lay outside the reproduction range of 
Kodachrome film, especially at high luminance 
factors. Reds, magentas, and greens became 
yellower in reproduction, while blues became 
greener. Deep blues became greyer (i.e. less 
saturated). There was a loss in purity in all cases, 
especially with blues. The Technicolor process was 
found to be able to reproduce a much wider range 
of colours, covering all the most important regions 
The reproductions with both processes lay inside 
the values calculated as theoretically possible from 
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Now 1962 (OLLIN® 
the spectral characteristics of the dyes in the films 
Proceeding from this observation, these authors 
then examined the absorption curves of a number 
of available dyes, both experimental samples and 
regular commercial types, and were able to select 
three which, by their satisfactory spectral charac 

teristics, would, if they could be used in a sub 
tractive colour- photographic give satis 
factory reproduction of nearly all the colours met 
with in common experience. The selected dyes 
were chosen without regard to their suitability in 
other respects, but these observations give promise 
that eventually the synthesis of improved dyes will 
enable adequate colour reproduction by photo 

graphy to become possible 


process 


The theoretical colorimetric requirements are a 
useful guide to the organic chemist in his attempts 
to synthesise dyes for colour photography, but the 
choice of the photographic chemist who uses them 
is circumscribed by many exacting physical and 
chemical specifications besides the requirements of 
ideal hue. Even if dyes with hues of exactly 
theoretical specification could be used, their suit 
ability might still be modified by more or less 
unmeasurable influences, partly psychological in 
nature, which enter into the judgment of the 
appearance of a picture. Whatever the scientist 
may say of the truthfulness of a reproduction to 
the original, it may be judged good or bad by 
factors outside his calculation. The human visual 
mechanism has great powers of accommodation to 
the prevailing illumination, which the photographic 
system has not. Thus a colour photograph, showing 
e.g. flesh tones or a light-coloured garment, taken 
in sunlight on grass may show an overall greenish 
tint, which, though a truthful physical record of the 
scene, would be rejected as unpleasant by the eye 
Less serious, but still noticeable, are the effects 
produced in the colour record by variation in the 
colour temperature (§ 115) of the daylight or 
artificial illumination, because films are sensitised 
for a given colour temperature only. Filters can be 
used for correction of unsuitable light, but to cover 
every possible variation in this way is impractic- 
able. Even in daylight the colour temperature may 
vary considerably according to the cloudiness of 
the sky; the eye may not be aware of the changes, 
but the camera records them 


Nevertheless, the results obtained by modern 
processes are undoubtedly pleasing to the eye, in 
spite of their theoretical faults*. Two reasons may 
be given for this—the reproduction is seldom 
compared directly with the original; and most 
colours seen in normal life are unsaturated, many 
indeed lying well within the range theoretically 
reproducible. (Spectral colours or coloured lights 
of high saturation rarely have to be recorded.) 
Many of the commonly used artists’ colours, for 
example, have low saturation (Fig. 21), yet we are 
not normally conscious of any lack of truthfulness 


* One observer reports™ that the 


Agfacolor cine 


(produced by the negative-—positive process) showed outstandingly good 


rendering of green landscapes and skies with 
tended to be heavy and somewhat variable in the 
frequently more natural in the interiors. It would appear that the 
range of the process is still inadequate for entirely pleasing rendering 
of outdoor subjects in general.” 


clouds. Flesh tints 
outdoor scenes, but 
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from this cause in pictures painted with such 


5. COLOUR TEMPERATURE 
The colour temperature of a source of light is 
defined as the temperature in degrees absolute 
(K ‘ 273) at which a black body would 
radiate light to give a visual match. Colour films 
are normally sensitised for either sunlight or 
artificial (Photoflood) light. Some typical colour 
temperatures are given in Table IL, from which it 
will be apparent that a ‘‘daylight” film may give 
distorted colour values under eg. overcast 
conditions. Contrary to popular belief, the general 
illumination is bluer just after sunrise or just before 
sunset than during the rest of the day 
of increased scattering. Only the direct rays of 

the sun are redder at those times ''* 


because 


Il 
Colour Temperatures 
Source Colour 
Temperature 
AK.) 
2535 
33.50 3450 
4000 


Tungsten lamp (100 w.) 


Tungsten lamp (500.w. projection type) 
Tungsten lamp (Photoflood type) 
Flashlight bulb 
Integrated’ daylight from surrounding 
objects on the ground '" ea. 4800) 
6800 


White-flame carbon arc 
Average noon sunlight 

Light from totally overcast sky 
wky 


Light from clear blur 12.000. 27 


6. DUPLICATION OF COLOUR PHOTOGRAPHS 
When duplicates are required from additive pro 
cesses (except, of course, where the mosaic screen 
is an integral part of the plate or film) or from e.g 
Technicolor negatives, no difficulties arise, but 
where they must be taken from an already coloured 
record, serious colour distortion may occur: the 
errors in the colour record due to the imperfections 
of hue of the dyes will be increased when duplicates 
are made. We may now consider the steps which 
may be taken to minimise the consequences of these 
imperfections Two types of monopack process are 
concerned, negative- positive and reversal, and also 
subtractive printing from separation negatives. 


(a) False Hues in Negative Monopacks 
In a negative—positive monopack process, the 
dyes used in the positive do not have any part in 
the actual duplication process, and their choice is 
therefore independent of it. The operative factors 
are the hues of the dyes used in the negative and the 
sensitivities of the positive emulsion layers. To elimi- 
nate the magnification of colour errors caused by 
faulte in the dye absorptions it is clearly necessary to 
ensure that the dye in each negative layer controls the 
amount of dye later formed in the corresponding 
positive layer only; it should have no influence at 
all on the other two layers. Ideally this can be 
ensured by having dyes in the negative with no 
overlapping absorption bands, and using narrow 
sensitising ranges for the positive layers, each 
covering only the maximum absorption of the dye 

in the corresponding negative layer (Fig. 22) 
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Owing to the difficulty of sensitising only to a 
narrow spectral band, it may, however, be neces 
sary to have the absorption maxima of the negative 
dyes spaced more widely apart than those normally 
used for viewing. This can be done without regard 
to the effect on the hue, because the nevative need 
net fulfil any criteria of visual colour truthfulness. 
The Agfa laboratories found '™ that dyes with the 
absorptions shown in Fig. 23 gave good results in 
wtual practice Wider separations were not 
practicable for other (chemical) reasons 


(b) Masking 

When preparing a duplicate positive direct from 
an original positive transparency by the reversal 
device of false hues in the 
negative be employed, and 
deyradation of colour values is inevitable. Even a 
casual glance at a duplicate colour transparency 
prepared thus its original, shows that 
many colours, expecially bright blues and greens 
have become duller, and that the vellows, oranges, 
and reds appear brownish. The reason is attribut- 
able to the absorption spectra of the minus 
primary dyes used. These are never ideal, and 
always absorb some of the light which should be 
freely transmitted The cyan dye es per ially 
usually shows appreciable absorption of blue and 
wreen (Fig. 24), and magentas absorb blue and red 
this is largely responsible for degradation of colour 
values in duplication. The yellow dye is usually 
more satisfactory, absorbing little or no red and 
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Fi. 24-— Light Absorption Curve of a Typical Cyan Dye 

A red image would absorb blue and green light; 
therefore the cyan image, absorbing as it does some 
of these two colours also, is equivalent to a true 
cyan image plus an exact, but weaker, duplicate in 
red. Similarly, a magenta image has an equivalent 
or “shadowing” image in green. These undesired 
“shadow’’ images will record in the appropriately 
sensitised layers when the positive is duplicated by 
reprinting, and the result will be a degradation of 
hue, which will become worse with each successive 
duplication. In practice, for this reason only a 
first duplication of positive transparencies is 
practicable 

Correction of this fault, failing improvement in 
the dyes themselves, which has not so far been 
achieved, can be partly achieved by masking* 
device first suggested in connection with three- 
colour printing by Albert as far back as 1899. 


The problem may be studied in connection 
with printing, by white light, from a negative 
monopack transparency with cyan, magenta, and 
yellow layers. Considering the eyan record of the 
original, the aim must be to eliminate or 
“neutralise” the red “shadow” image of the true 
cyan positive. This can be done by preparing a 
negative of it, also in red and of similar contrast 
range, and binding this up in register with the 
original. If the contrast of the negative is correctly 
controlled it will exactly ‘neutralise’ the red 
positive, and the net effect will be a uniform red 
coloration covering the whole picture. This colora- 
tion can be corrected by a suitable alteration 
(increase in blue-green) in the colour of the printing 
light. By a similar procedure the unwanted green 
transmission of the magenta record can be com- 
pensated for. 


An elegant method of carrying out such masking 
techniques automatically in printing from a colour 


* Considerable research has been carried out upon this process fn 
recent years For a full discussion of the mathematical ory and 
the practical details, etc. see e.g Spencer '™ or the patent literature 

6-67, 00 Good surveys of the whole subject are given by Miller 

and by Robinson ™. 
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COLLINS AND 
negative has been described recently by the 
Eastman Kodak research laboratories This 
utilises colour couplers, incorporated in the emul 
sion during manufacture, which are 
coloured to the required hue of the mask, but when 
they are acted upon by the colour-forming 
developer the original colour is destroyed and the 
required minus primary colour formed instead 
Thus the coupler which forms the cyan dye is itself 
coloured orange-red, and that which forms the 
magenta is yellow*. The chemistry of these com 
pounds will be described in § IIL 5 (d). Another 
chemical device for automatic masking is illus. 
trated in a proposal © to counteract the excessive 
orange tint (i.e. blue absorption) of the magenta 
dye by giving a very low red sensitivity to the blue 
sensitive layer. Thus red objects will record faintly 
in this layer, and so reduce the amount of the 
yellow dye produced therein 

These are the most recent examples of the 
masking technique. A somewhat more elaborate 
variation of it has been known for nearly twenty 
years, for correcting the hue of the subtractive 
colours used in printing by one of the transfer pro 
cesses from separation black-and-white negatives 
Thus if it is required e.g. to “neutralise” the red 
colour in the cyan positive, this could be done by 
printing the magentat positive a little less heavily 
where it corresponds with the cyan image. A low- 
contrast positive transparency is therefore made 
from the cyan-printing negative and bound up in 
register with the magenta-printing negative for the 
printing operation, thus effecting the required 
diminution of magenta 


themselves 
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7. THE PROBLEM OF SOUND REPRODUCTION 
IN COLOUR CINEMATOGRAPHY 

Sound reproduction presents a particular problem 
in the use of colour in professional cinematography 
Normally, a tungsten-filament lamp is used, and the 
light it throws on a photocell is modified by varia- 
tions in the amount of silver present in the sound 
track, the electrical impulses thus generated being 
amplified to operate the loud-speaking equipment 
The photocells used have a maximum sensitivity 
in the near infrared, where the maximum emission 
of the lamp lies, and this is not transmitted by the 
silver grains. The dyes of a colour film, however, 
are transparent to these wavelengths, and the 
visible regions, which they absorb, do not affect the 
photocell to the same extent, so that a colour film, 
to give the same volume of sound, would require 
greater amplification, leading to increased noise 
background. 

The solution to this problem is found either in 
modification of the film, e.g. selective removal of 
the silver from the picture space alone, and not 
from the sound track, by mechanical arrangements 
in the bleaching bath or by reconverting the sound 
track dyes to a silver image; or it can be done by 
using a different type of photocell. A type of photo- 
cell which has maximum sensitivity in the visible 
region has been developed ®. If the colour track is 
retained and the modified photocell employed, then 
it is best to print the sound record on a monopack 
film by blue light, which affects only the top layer 
and so minimises any risk of light scatter in the 
lower emulsions, which would deteriorate the sound 
quality 


Ill The Chemistry of Colour Image Formation 


In additive reproduction processes the images 
are formed in silver and so remain, the colours being 
determined by the choice of dyes for the filters, a 
choice based mainly on physical principles. In 
subtractive reproduction processes, on the other 
hand, the positive silver images must be trans- 
formed by chemical reactions into images in trans- 
parent colours. The colour images may be formed 
by a number of general methods, classified as 
follows 

(1) Transformation of the silver image into an 
inorganic coloured compound (chemical toning) 

(2) Dyeing of the image after changing it into a 
form which may act as a mordant (dye toning). 

(3) Localised destruction or formation of a dye 
by catalytic action of the silver image (silver-dye- 
bleach processes). 

(4) Destruction of a dye by the action of light 
(dye-bleach process). This does not involve the 
preliminary formation of a silver image 

(5) Formation of dyes by reaction of oxidation 
products of a developer, with or without a second 
reagent present, at the points where image develop- 
ment takes place (colour development) 

(6) Reproduction of silver images by duplicates 
in dye or pigment in layers of gelatin, later super- 

* The magenta and yellow images have common red transmission, 
#0 that the use of yellow here ts equivalent to green A suitable 
green compound would presumably be more difficult to synthesise 


* Siner, of course, magenta and cyan have common blue trans 
mission, variation in magenta is equivalent to variation of red only 


posed by transfer on to a single support (fanning 
processes ). 

(7) Development to give images in coloured 
colloidal silver 


i. CHEMICAL 
This is the designation usually applied to 
methods by which the image is converted into a 
coloured inorganic or mixed inorganic-organic 
compound, other than by the use of dyes ®*!: 
The change may be effected directly without the 
intermediate use of silver compounds, as in the 
well known blueprint process, or, more often, by 
first producing a silver image, which is later con- 
verted into a form capable of reaction to produce 
coloured compounds Many such reactions are 
based on the versatile behaviour of silver ferro- 
cyanide, which can readily be formed by the action 
of potassium ferricyanide on the silver image— 
4Ag + 4K,Fe(CN), = Ag,Fe(CN), + 3K,Fe(CN), 


TONING PROCESSES 


Potassium ferrocyanide, being water-soluble, is 
removed by the processing solution. The silver salt 
is insoluble and remains in the emulsion, so that it 
can then be made to undergo a number of reactions 
to produce insoluble coloured products in situ 


(a) Blue and Cyan Images 
By acting upon the silver ferrocyanide image 
with ferric salts Prussian blue is formed 
Ammonium ferric citrate is usually employed, and 


is dissolved in the initial potassium ferricyanide 
treating bath, so that toning is effected by a single 
The the citrate is necessary 
because citrate radicals form largely unionised 
complexes with ferric ions, and thus the precipita 
tion of ferrie ferricyanide in the bath is prevented 

If a greener tone is desired, a treatment of the 
blue image with vanadium chloride solution may 
be given, to convert part of the silver ferrocyanide 
to a yellow vanadium ferrocyanide*® 


solution use of 


(b) Yellows 

Several methods have been sugyested for the 
production of yellow images by chemical toning 
of which the following are typical 

(i) Conversion of the silver image into silver 
ferrocyanide by means of potassium ferricyanide 
solution, followed by treatment with vanadium 
chloride to give yellow vanadium ferrocyanide 

(i) Treatment of either a silver bromide or a 
lead ferrocyanide image with solution of 
potassium iodide and mercuric chloride 

(iit) Use of uranium compounds to produce a 
variety of reddish and yellowish tones, according 
to the particular conditions and reagents used, 
the reaction again taking place with the inter. 
mediate formation of silver ferrocyanide. The 
image may e.g. be treated with a solution containing 
uranyl nitrate, ammonium oxalate, potassium 
ferricyanide, and hydrochloric acid 
Formation of cadmium sulphide The 
silver image is bleached in a solution containing 
cadmium nitrate potassium citrate, citric ac id 
formaldehyde, and potassium ferricyanide, silver 
ferroeyanide remaining in the bleached image 
The print ia then temporarily removed from the 
solution while sodium thiosulphate is dissolved in 
the latter, and then returned. The thiosulphate 
dissolves out the silver ferrocyanide, but just as this 
eceurs (provided the conditions are correctly con 
trolled) the ferrocyanide is reprecipitated 
cadmium ferrocyanide After washing, the cad 
mium  ferroeyanide converted into 
sulphide by a solution of sodium sulphide and 
sodium bicarbonate 


(iv) 


image is 


Magenta 

(i) Copper ferrocyanide is red-brown, and a 
silver image may be converted thereto by treat 
ment with a solution containing copper sulphate, 
potassium citrate, and potassium ferrievanide 

(ii) Mixed organic-inorganic compounds have 
also been used for magenta tones, e.g. the products 
of the reaction of silver salts and p-dimethvlamino 
benz vlidenerhodanine, or nickel dimethylglvoxime 
The latter can be formed by treating the silver 
image with a solution of nickel nitrate, potassium 
nitrate, potassium ferricyanide, and nitric acid, and 
then, after washing, with a solution of dimethyl 
glvoxime and sodium hydroxide 

The chemical toning methods have now been 
largely outdated by 
because these have greater flexibility and enable a 
much wider range of tones to be obtained. One 


the processes using dyes 


* Presumably some allver ferrocyanide must remain after the forma 
tion of Prussian biue 
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commercial process* has been made available, 
however, for producing subtractive paper prints 
by a transfer process, utilising separation images of 
Prussian blue, nickel dimethylglyoxime, and 
cadmium yellow 


2. DYE TONING 
The silver image may be converted into a 
coloured image by first transforming it into a 
compound with mordanting properties for dyes 
usually of the basic class, by conversion into any 
one of a number of types of derivatives— e.g 
(a) silver halides, especially silver iodide, either 
alone or as complexes with organic reagents, 
(b) various ferricyanides and ferrocyanides, (¢) com- 
plex compounds containing silver and chromium, 
(d) thiocyanates, (¢) silver sulphide*, (f) ferric 
hydroxide, and (g) titanium dioxide. It may also 
be made into (A) silver-liazo complexes, from 
which azo dyes can be formed 


(a) Silver Halides 

Of these, silver iodide has been found most 
successful. It may be formed by treating the silver 
image with an oxidising bath containing iodide 
ions '™, but the silver iodide thus formed is opaque 
and, after the dye has been fixed with tannic acid, 
must be removed to improve the transparency. If 
the dyed image, however, is treated with a 20°,, 
solution of potassium iodide, the silver iodide is 
rendered transparent and need not be removed !™ 
A further simplitication of procedure is to oxidise 
with an aqueous solution of iodine and acetic acid 
containing a high concentration of potassium 
iodide This forms a completely transparent 
complex potassium silver iodide image, which 
awisorbs considerably more dye than does the 
opaque mordant. The gelatin must first be 
hardened with formaldehyde to overcome the 
softening effect of the treating bath ©." This 
treatment produces so effective a mordant that 
sper ial developers must be employed to give only 
a weak, though correctly graded, silver image. 
The process has been examined for large-scale 
application in colour cinematographic printing. 
Suitable dyes *' are Astraphloxine FF, Rhodamine 
B (CJ. 749), or Rhodamine 6G (CJ. 752) for 
magenta; Rhoduline Sky Blue, Setapolin (C./ 
663), Thionine Blue (C.J. 926), or Methylene Blue 
(C1, 922) for cyan; and Auramine (CJ. 655) or 
Thioflavine T (C.J) 815) for yellow 

Thiourea @ and other thioamino compounds '* 
may be used to form transparent complexes with 
silver images, which have first been converted to 
halide. These are said to have good mordanting 
properties, 

A brown image, possibly containing a silver 
perbromide, having mordant properties for basic 
dyes, can be formed by the action of an aqueous 
solution of benzoquinone and potassium bromide 
on a silver image '™, 


PROCESSES 


(b) Ferricyanides and Ferrocyanides 


The gelatin layer containing the silver image 
may be treated with a basic dye solution, whereby 

* Chromatone (Defender Photo Supply Ine., U 8.4.) 

t Reported to act as a mordant only if impure. 
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the dye is adsorbed, then by treatment with a 
solution of chromic acid and potassium ferri- 
cyanide, silver ferricyanide is formed and simul. 


taneously fixes the dye *. 


In a related process stable leuco compounds of 
basic dyes are incorporated in the emulsion, and 
after development, fixation, and washing, a solu 
tion of chromic acid, copper salts, and ferricyanide 
is applied. This oxidises the leuco compounds 
which are simultaneously fixed by becoming 
mordanted upon silver copper ferricyanide * 


Silver ferrocyanide itself is not satisfactory, but 
it can be converted into more efficient mordants 
composed of ferrocyanides of other metals, e.g. tin 
(stannic), copper (cupric), or double ferrocyanides 
of silver and eg. cobalt, copper, iron, lead, or 
uranium*, all of which act as mordants for basic 
dyes with different degrees of efficiency. 


(c) Complexes containing Silver and Chromium 

Mordant complexes of silver and chromium are 
formed by treating a silver image with a solution 
containing potassium ferricyanide, chromic acid, 
and acetic acid 7*. The reduction products of potas- 
sium dichromate itself, formed in gelatin on 
exposure to light, are unsatisfactory as a mordant. 


(d) Thiocyanates 

A colourless thiocyanate complex of copper and 
silver, with good mordanting properties for basic 
dyes (and acid dyes of phthalein type), is formed 
by treating a silver image with a solution con- 
taining copper sulphate, potassium thiocyanate, 
potassium citrate, and acetic acid *, This mordant 
can be made almost invisible in the gelatin before 
the dye is applied. 


(f{) Tron and (g) Titanium 
Ferric hydroxide, suitable as a mordant, can be 
formed in place of the image by first transforming 
to Prussian blue and then treating with alkali 


By developing the exposed emulsion with 
titanous oxalate in place of the usual organic 
developers, an image containing both silver and 
titanium dioxide is said to be formed, which has 
mordanting properties for both acid and basic 
dyes 


(h) Mordants for Azo Dyes 

Azo compounds may be formed on the image by 
a number of methods, e.g 

(i) A diazonium solution is applied to a mordant 
image containing cuprous iodide and then coupled 
with a ‘naphthol’. Suitable combinations are 
formed by using diazotised p-aminodiphenylamine 
coupled (in alkali) with J acid for magenta, H acid 
for cyan, and m-cresol for yellow. 

(ii) The silver image is converted to a silver anti- 
diazoate, using silver chloride as an intermediate 
The anti-diazoates are used in preference to the 
syn forms to prevent coupling with the gelatin 
itself. Treatment with a coupling component at a 
controlled pH gives an azo dye corresponding with 


* Uranium mordants, because of their colour, are suitable only for 
orange fed images, sach 44 are necessary in two-colour processes 
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the original silver image ® 
aromatic amine which forms an 
salt, eg. 6-amino-2-mercaptobenzothiazole, may 
be applied to a silver bromide image, and later 
diazotised and coupled 


Alternatively, an 
insoluble silver 


(iii) The silver image is transformed into complex 
nitrites, which react with amines to give diazonium 
compounds, from which azo dyes are formed. Thus 
the image may be treated first with thallic chloride 
to form thallous chloride and silver chloride, and 
then with sodium cobaltinitrite to form insoluble 
thallium cobaltinitrite complexes, which, on treat. 
ment with acid, release nitrous acid ™ 


Clark * studied the mordanting properties for 
acid and basic dyes of suspensions of insoluble 
ferri- and ferro-cyanides and halides. Halides of 
silver, manganese, cobalt, nickel, and iron were 
found to have poor mordanting powers, those of 
bismuth, cadmium, cerium (-ic), copper (cuprous 
and cupric), tin (stannous and stannic), vanadium, 
and uranium had improved properties; zine and 
the remaining heavy metals, e.g. mercury and 
thorium, gave good results. Ferricyanides were 
found to be better mordants than ferrocyanides 
Both types of salt act as mordants for basic dyes 
better® than for acid dyes, when the anion is 
present in slight excess 

Seyewitz '™ has published a classified list of dyes 
showing their relative toning efficiencies 


Bullock ', who discussed the theoretical aspects 
of dye toning, believed that the mordanting action 


is due to adsorption of the dye by oppositely 


charged ions adsorbed on colloidal particles in the 
emulsion. For example, copper ferrocyanide loses 
most of its mordanting power for basic dyes if 
adsorbed potassium ferrocyanide or ferricyanide is 
washed out, and regains it on retreatment with 
either. On the other hand, basic dyes have less, 
and acid dyes more, affinity for gelatin when it 
contains colloidal aluminium hydroxide (believed 
to be positively charged) than when it does not 


3. SILVER-DYE-BLEACH PROCESSEST 

These processes * depend upon the ability of the 
silver image to catalyse the destruction or forma- 
tion of a dye by oxidation or reduction. This 
catalytic activity has been known for some con- 
siderable time. Thus, a process for making colour 
prints by utilising the already known catalytic 
activity pf silver on hydrogen peroxide was 
suggested in Schinzel’s original integral tripack 
disclosure of 1905. Each layer in the pack was 
sensitised to one of the primaries, and incorporated 
an appropriate complementary-coloured — dye, 
unaffected by the normal processjng baths. After 
exposure and development, a treatment with 
hydrogen peroxide would destroy the dye by 
oxidation at the points where the silver images 
were present. 


The corresponding catalysis of reduction pro- 


ceases was observed later ™. Christensen in 1918 
discovered that some dyes are reduced by dithionite 


© Except lead and thorium ferrocyanides 


* This section is largely based on the admirable survey of these 
processes given by Friedman (op. cit, Chapter 24) 
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sulphide and metol 


amd semicarbazice 


void 


«ohutrons 


or aminoguanidine (in dilute sulphuric 
and wid. Developer 
be used which reduce the dye 


ind thiourea citru 


Thay 


during the actual developing process, eg. a 


solution containing amidol, sodium bisulphite, and 


sodium suiphite 
suitable oxidising agents 


chlorate and hydrochloriv 
bromate 


Examples are 


wid; ofr potas 


catalyst 


potassium iodide, and sulphuris 
ypper sulphate or vanadium chloride as 
In this case, the dye is ce stroved only 
where the silver present 
When a and 
vod is used it is at the positions oc upted 
the 


ith 
undeveloped salts are 


solution of bleachimgy powder aceth 


silver image 
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and 
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derivatives of leueo vat dyes may 


introduced into the emulsion in manutacture 


silver image. e.g by a step by step pro 
involving the formation of lead 
lead and chromic acid “+ 


or by means of ammonium persulphate 


SUCCORBIVE 


chromate 


The reactions are accelerated by certain catalysts 
Thus 


quinol (hydroquinone) or metol in aqueous 
ethane! 


may d with thiourea “@f, or 
pounds of general formula >“ 


te tise com 


(X, \ N.S, of 


Phenosafranine (¢ 


0), eg 


J sto 


Satranine (C./. S41) 
or Methylene Blue (CJ 
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922 Such compounds bleach readily in light, 
presence of thiourea or its deriva 
tives, to form leuco compounds which have strong 
reducing properties 


especially in 


indi thus they presumably act 
as hydrogen carriers. Gaspar believes the general 
reaction to be represented by 
Hex Aw X ii 
Normally this proceeds in the forward direction 
but reversal may oc« ur in presence of a substance 
capable of removing silver ions from solution. The 
reaction, e.g. of thiourea on an azo dye in presence 
of acid may be formulated thus 
K + SCSINH,), 


ind silver 
NON? 
RONH, a 


Friedman” suygyests alternative mechanism 
based on the adsorption theory of dev elopment, to 


explain several variations of the general reaction, 


which are not so readily accounted for on Gaspar's 
hypothesis. He sugyests that the metallic specks 
forming the latent image may adsorb tons of the 
developer, e.g. metol, and thus raise its concen- 
tration toa point where its reducing power becomes 
high enough to develop the image, at this stage 
the ve may also be reduced 

Many methods are proposed for producing a 
uniform dispersion of non-diffusing dye in the 
gelatin layers. The following are examples 

(a) Incorporation of the water-soluble sodium 
salt of the hydrazo form of a Naphtol AS dye in the 
emulsion, followed by its oxidation by e.g. nitrous 
acid or ferric chloride to the insoluble dye 


(b) Use of water-soluble bisulphite compounds 
of insoluble azo dyes with subsequent regeneration 
of the original colouring matter 


(¢) Coupling of an @-sulphonie acid derivative 
of an amine with a diazo compound to form a 
soluble dye, which, after dissolution in the gelatin, 
is precipitated as a fine dispersion by the addition 
of alkali 

(d) Formation of amine from a nitro or 
nitroso compound in the emulsion layer™#. The 
reduction can be effected by hydre sulphite after the 
development, fixation, and washing are complete 
Diazotisation and coupling, and then bleaching 
follow 


(e) 


Instead of a general reduction of the amine 
as in (d), a reduction only at the points occupied by 
silver can be effected by treatment with e.g. a 
solution of thiourea and hydroquinone in dilute 
sulphuric acid. Diazotisation and coupling then 
vive a dye image corresponding to the silver one 


(f) 


(i) Dissolving ferrous salts in the gelatin, and 
then treating with potassium ferricyanide 


Formation of inorganic pigments, e.g. by 


(ii)  Dissolving a soluble lead salt in the gelatin, 
and then treating with a soluble dichromate. The 
Prussian blue and lead chromate so formed can be 
reduced in presence of the silver image by one of 
the methods used for dyes 

(g) Incorporation of soluble dyes in the gelatin, 
followed by precipitation of their insoluble salts 
with eg. guanidine or quinoline deriva- 
tives é 


bases, 
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Ad 
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(h) Incorporation of dyes of the Neolan (Ciba) 
type without further treatment, eg. Neolan 
Yellow R, Neolan Green BR, and Neolan Pink G 
for the three minus primaries *** 
Alternatively the precipitants may be 
porated in the gelatin, and subsequently treated 
with the dye =.» A complex formed with one 
dye may not necessarily interfere with the diffusion 
of a second dye, which can then penetrate below 
layered” effect in 


mcor 


the first complex and so give a 
the emulsion 


The above are typical of the general principles of 


coloured image formation in the silver dye-bleach 
process Problems arise, of course, in their “ae tual 
application to colour photography. The principal 
value of these reactions lies in the possi bility ot 
their use for the formation of three-layer integral 
monopacks For negative monopacks it is not 
satisfactory to incorporate the actual dyes in the 
layers, because of their light-filtering action. The 
top layer, blue-sensitive and therefore necessarily 
coloured yellow, would be insuftic iently exposed 
because of the absorption by the dye of blue light in 
its passage through the emulsion*. It is therefore 
preferred to use colourless components which are 
formed into dyes after development of the image 
If one layer is coated on the opposite side of the 
base to the other two, the difficulty may be over 
come, though with loss of definition. An arrange 
ment suitable for printing from opposite sides with 
red and blue lights consists of this sequence 

Magenta-dyed, blue-sensitive layer 

Yellow -<dyed, red-sensitive layer 

Film base 

Cyan-dyed, blue-sensitive laver 

For positive film, the same restriction does not 
apply, because the original master negative may 
be coloured in shades not necessarily bearing any 
relation to. those of the original subject This 
enables a choice of printing lights to be made for 
the positive emulsion which will not be interfered 
with by the dyes present “v. For example, the 
layers may be arranged in a positive monopack 
thus 
Print from 

Separation Record 

Blue 

Crreen 


Red 


Sensitivity Dye 
Region 

Yelk w 
Magenta 
Cyan 


Green 
Red 
Infrared 


Direction 
of light 


Base 


+ 2Aghr 


A little consideration will show that each layer 
is reached only by the particular coloured light to 
which it is sensitised, because, while all the dyes 

© Gaspar has proposed ™*, however, to incorporate only small quan- 
tities of dye and to use a set of three emulsion layers on each side 


of the film base, each set being printed separately The two sets of 
images combined give a satixfactory colour rendering 
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freely transmit infrared radiation, the cyan absorbs 
red, the magenta green, and the vellow blue light 
Such a monopack is suitable for from 
individual separation negatives or from a coloured 
original 

Though the silver-dve-bleach process has been 
so intensively studied, it has not so far been widely 


printing 


employed commercially, one reason being that the 


film speed is low Some cinematograph colour 
cartoon films have, however, been produced by its 


aid in Germany and the U.S.A 


4. DYE-BLEACH PROCESS 


remarkable direct colour-printing 
Utocolor, was introduced about forty years ago * 
In principle, it depended on the direct bleaching 
of dyes by light. A single emulsion coloured with a 
mixture of dyes of the three primary colours was 
exposed under a colour transparency. Each dye is 
bleached only by the light it absorbs, in accordance 
with the well known Grotthus- Draper law, so that 
all the colours of the original are reproduced in the 
print after exposure, and the only further treat- 
ment needed is rinsing in water. The method has 
the merit of extreme simplicity and is theoretically 
most attractive It is believed to have failed to 
gain support owing to the difficulty of ensuring 


paper, 


regulated bleaching of all three dves at once and 
possibly because of the extremely long exposures 
(1-2 hr.) required*.  Erythrosine (C./. 772, 773) 
Auramine (C./. 655), and Methylene Blue (C./. 922) 
were said to be suitable dyes, and were dispersed 
in a layer of gelatin 


5. COLOUR DEVELOPMENT PROCESSES 
(a) General Principles 

Development of an exposed silver image in 
normal black-and-white photography is usually 
carried out with a solution of an organic reducing 
quinol (hydroquinone), N-methyl-p 

sulphate (metol), or 2:4-diamino- 
phenol (amidol), in presence of sodium sulphite 
If sulphite is omitted from the bath, the silver 
image is of a brownish colour instead of the usual 
black. This is due to the presence of insoluble, 
coloured oxidation products of the developer, 
formed in exact correspondence with the silver 
image, which are removed by the developing 
solution when sulphite 8 present The reactions 
may be represented thus 


agent, eg 
aminophenol 


Brown, insoluble 
products 


2Ag + 2HBr 


(soluble) 


After development, the silver image may be 
dissolved out of the emulsiont, and thus, if the 

*° An ethereal solution of hydrogen peroxide was said to reduce this 
time to 10 min 


Usually by solution of sodium thiceulphate and potassiam 
ferricyanide (Farmer's redacer) 


i 
OH 0 
> 
+ 
*%, 
OH 0 
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levelopment has been carned out in absence of 


stulphite exactly image will 
formed of the oxidation product 
This procedure can be made the basis of methods 


if pr 


corresponding 
remain 
lueing photographic images in the form of 
brightly coloured dyes, and one of these methods 
has become of great importance 

Iwo variations of the 
atuchierd 


i lence derivative 


mm recent years 
basic reaction have been 
In cle known ae premary colour develop 
of an insoluble dye is used 
of silver a 
Thus 
indoxvi and thioundoxyl leave images of indigo and 
thiomdige (Homolka 1907). The 
possibilities of this process are rather limited, and 
itis net used in practice 


ment 
is developing agent, and after removal 


coloured unaye of the dye itself remains 


re spective ly 


(h) Colour ¢ oupling 


In the second 
oxidation product of the developer reacts with a 


and currently used process, the 
second reagent, known as the colour former or colour 
coupler, the process being designated colour-coupling 
development. It is presumably analogous to the 
production of indophenol and indamine dyes, and 
depends upen the condensation 
of an oxidation product 


in presence of a 
silver halide latent image 
of a primary or phenol developing agent 
with an aromatic amine, a phenol ora compound 
methylene group. The 
oxidation of p-phenylenediamine by silver halide 
phenol may be taken as an 


contamimny a reactive 
In presenes oft 


example 


+ 4HX 


into the mechanism of colour 
and 
the reaction sequence may well be more complex 
than the above equation would indicate. Arbuzoy 
has demonstrated the formation of an azomethin 
dye when a pyrazolone coupling component is used 

Fischer and Siegrist ™ deseribed the 
p-diethylaminoaniline (VN. diethyl. p- phenylene 
chamine) as the deve loop r, and for the formation of 
the three minus colours they employed colour 
couplers of the following types 


Little investigation 
cleve lopment seems to have been carried out 


use of 


(van 24 t-naphthot 
Nitrobenzyl 


Ethyl acetoacetate 


Mayenta j vanide 


Yellow 
These workers deseribed ai large number of 
developers and (Table IIL) 
thoroughly did they cover the ground that, in spite 
of the very great research activity in this field over 
the past fifteen fundamentally new 
types of compound have been desenbed*, and many 


couplers and so 


vears, few 


in use to-day are based on their disclosures except 
that 
pyrazolone derivatives have been used in place of 


is substances with reactive methylene groups 


Indeed 


benzyl compounds for the magenta colour 


tber of pment 


g firms t 
t. hastma 
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amd Kodak and alee to 
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the developing agent originally proposed by these 
workers (p-diethylaminoaniline )® is still widely used 
to-day 


Developers and Colour Couplers “ 
Couplers 
a Naphthol 
Xylenol 
a-Naphthol 
a Naphthol 
Phenol 


Amuinophenol 

Amimophenol 

Dimethyl! p phenylenediamine 

Dimethyl 

Phenols, cresola, a naphthol, 
e-aminophenol, trichloro-a 
naphthol, resorcemol methyl 
ether, a-naphtholsulphoni« 
acids, ethyl 
malononitrile, 
phenone, diketomdane, p 
nitrobenzy!l cyanide, thio 
imfoxyl, thioindoxylearb 
oxylice and chloro 
ethy | acetoacetate 


p- Phenyvlenediamine, 
amuno-p- phenyvlene 

chloro. p- phen ylene acetoacetate, 

chamine, chloroaceto 

ethyl p-phenyvlene 
diamine, 
p-amunophenylene 


piperidine 


p- phenylene 
chamine, et« 


Thymol, 2:4-dichloro. |-naph 
thol, pentabromonaphthol, 
ethyl 
dibenzoylmethane, 
evyanoacetoacetate, 


benzoylacetoacetate, 
ethyl 
evano 


acetophenone, coumaran 


(c) Colour Couplers for Incorporation in 
the Emulsion 

The incorporation of colour couplers in the 
emulsions very much simplities the development 
Much effort has therefore been expended 
in devising means of preventing diffusion of 
couplers from one layer to another during develop- 
ment, so that they can be safely incorporated in 
the film during manufacture. Agfa has been active 
in pursuing this aim, and the Agfacolor films 
incorporate couplers whose molecules contain a 
bulky group which, being non-conjugated with the 
resonating system of the coupler molecule, does not 
affect the colour, but so decreases its solubility that 
the speed of diffusion becomes negligible. Exam- 
ples of such groups are— alkyl chains containing 
more than tive carbon atoms, hydroaromatic or 
hydrogenated heterocyclic residues, sterol residues, 
and carbohydrate residues** 7. It has also been 
proposed to repeat the active part of the molecule 
many times, through non-conjugated links, by 
formation of a polymer with ethylene oxide ™; or 
to replace the gelatin by film-forming polymers 
which themselves have colour-forming properties, 
eg. polyamides or acetals of polyvinyl alcohol 
having colour-forming groups attached at points in 
the chain. This last process has, indeed, been com- 
mercialised 7: 7 in the du Pont Type 275 Color-release 
positive cinematograph film 

In actual fact, all the couplers used in Agfacolor 
films and paper contain a C,, or C,, group and a 
sulphonic or carboxylic acid group, which serves 
the double purpose of giving the molecule alkali 
solubility and anchoring it to the gelatin by salt- 
formation. They are finely dispersed by means of 


pre 


© p-Phenylenediamine compounds are notoriously liable to produce 
dermatitis Schneider ®* found that the introduction of an 
«hydroxy group, as in 
considerably reduces this hazard without detriment to the developing 
properties 


4 
4 
j one 
Ni, + OH + 4AgX 
z 
t 
J 
| 
been patented in the past fifteen years the number 
sto grow steadily. For full deta made 
to patents granted principally to the follow 
ates Ane Thufay nex. do 
tieneral Aniline, Gevaert, ford, ta 
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wetting agents before mixing im the emulsion 


in Table IV 
Macenta COUPLERS 
Ne Cp Hy 
N 
C-CHy, 


SO,Na 


Ne Hy 


c-CH, 


NaO,S-CH, 


NH CO CH(C,H,) CH, COOH 


Yettow 
COOH 

NH COCH, CO- 
COOH 


NH CO Cy Hy 


CHYN 
NHCOCH,CO 
Hooc 
Cyan CouPrLens 
CHyN 
SO,Na HO 


N(CyHy) CO 


HO SO,Na 


CyHy NH-CO 
HO 


Na 


Tamir IV 
Arrangement of Colour Couplers in Agfacolor 
Films and Paper 

Film or Paper Couplers 

Magenta Yellow Cyan 
Reversal 
Daylight D 
Half watt light | p 
Copy film 
NON -REVERSAL 

Negative types for 

daylight, arclight, 

half-watt light 
Positive \ H 


Parer ‘ H 


In the Kodacolor (negative) tilm and paper the 
couplers are rendered non-diffusing by a different 
principle. Each is dissolved in a resin which is 
dispersed as globules in the emulsion, so that silver 
halide particles and resin globules lie intermingled 
Suitable natural or synthetic resins are e.g. gum 
mastic, gum dammar, polyvinyl acetate, and 


The 


constitutions are given below, and their use 
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cellulose esters or ethers ™ 
to, but insoluble in, water 


These are permeable 


(d) Coloured Colour ou plers for Automatic 
Masking 
The purpose of these compounds has already 


been explained (§ II F 6(4) ) Typical examples 


oH 


COONH 
COOH 


OH 
H, O-CH,, ete.) 


Compounds of type I are yellow to orange-red 
for development to cyan; types IL, IIT, and IV are 
yellow, for development to magenta Compound 
Ill, e.g. on colour development with 2-amino-5 
diethylaminotoluene hydrochloride, loses the azo 
group and is transformed to a compound similar 
to V 


N«C-Alk 


(Vv) 
CH, 


The reaction mechanism has not yet been 
extensively studied, Vittum and coworkers ™ have 
put forward a mechanism based on the fission of 
the azo group in the coupler by reaction with a free 
radical formed from the developing agent 


(e) Processing Monopack Films 

No particular difficulty arises in developing, with 
a colour-forming developing agent, negative 
positive monopacks in which the colour couplers 
are in the emulsion, the normal development and 
fixation processes being employed (Fig. 4). On the 
other hand, the variety of reversal processes in 
which the colour couplers are applied along with the 
developer itself presents very great difficulties, and 
the manner in which they have been overcome 
represents an outstanding achievement 

The original Kodachrome developing pro 
cess used eight successive processing baths, 
and there were three interruptions for drying 
Three separate developing solutions were used, 
one for each colour layer, containing the appro- 
priate colour couplers and reagents added to control 
the rate of penetration into the emulsions. The 


(B) NUN = 
CN-CH,CO 
Hi CCOCHICN) NIN 
He —CH C Hy 
(D) NeC-Alk 
N 
OCH, (E) (x 
HOS (Iv)™ 
N 
(F) 
(G) 
N 


exposed film was developed in a normal developer 


to give @ negative in all three lavers, bleached with 


permanhyanate te 


remove the P silver 

rethaining 
ond then colour 
lavers It 


bleach « ipable 


level 
van in all three 
with 


lavers te 


ped 
leveloped to produce a « 
ss then dried 


penetrating only the tw 


und treated 
silver bromide then bemg regenerated 
eloped to mayenta bleaching of only 
colour de 


ayents 


laver aml a vellow 

A number of re 
"ty and control of penetration either 
the 


elopme nt 


have been sug 


Viscosity eg 


retarding it by tncreasiny 


yars, cellulose derivatives, gelatin, gums, ete 


by accelerating it, ¢ eth vlene diamine 
M wlern 


ome controlled penetration procedure 


cum ber 
hie 


bottom emulsions are separate lv re-« X prone 


methods the 


processiny 


top 


light prior to colour de velopment, ea h from its own 
side, without affecting the middle laver 
separately re-exposed and colour-developed 

About 1040. Kodak began to use a process of this 
Kodachrome tilm * 4 It 
baths and no mtermediate drving 
equence of operations is as follows ' 


this is later 


involves 


The 


for 
only five 


4) Develop in an ordinary develo 
through the hase te 
iffeeta only the bottom 
able the 


Colour 


laver, and renders 


unexposed silver bromide therein 
levelop this layer to evan 

top of the film to blue light, 
which does mot ponetrate the vellow filter below the 


top 


iv) Expose the 


layer 


Colour-«lewe lop to vellow 


vi) Expose the middle layer to green light 


Colour-devel p to magenta 


vu Remove all the silver imayes and the vellow 


colour of 


barrier 


filter laver by means of potassium 


ferricyanide bleach liquor 


related methods Iwo 
side of the 
rurless surface 
ipplied after the 
exposure of the 
preferably 
oppositively charged 
Alternatively, the barrier 
i small quantity of silver 
eolour the laver and (2) a 
police 
these filter 

which ws bleached out in deve lop 


lise 
lavers, one on either emulsion 
layer 


to confer substantivity for 


may tive agent 
«lve 
re 
middle layer, this dye os 


with the 


tirst level proent 


washed out 


wsistance of an 


riace- active ayent 


lavers may contam (1 


ilphide imsufficrent to 


vers silver bromide emulsion 


upper of layers also contains a 


vellow filter dye 
The 


leveloper which develops the new 


ment initial development is made with a 


itive imay in 


ll three emulsions and alse produces a vellow 


wn sit of colloidal barner 


trates 


silver in the 
blue light. but 
Thus the two 
our cle 


laver This is opaque to 


} irent to ultraviolet radiation outer 


emulsions can be re-exposed for elop 

and then 
the middle emulsion can be exposed to ultraviolet 
olour development The 


ill silver, including that in the 


ment, from them own sides. om bhue 
radiation tor 
tinal bh 


barriers 


removes 
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(f) Mechamam of (‘olour Development 

Doubts 
regarding the correctness of Fischer and Siegrist s 
formulation * of the reaction in colour 
development Thus Tull ®* has shown that the 
supposed intermediate compounds, the oxidation 
products of the developer, do not themselves couple 
ind he suggests that the 


have several times been expressed 


with the colour couplers 
latent imaye iteelf must be involved in the reaction 
Flannery and Collins ™ have also shown that the 
dye silver 
developed emulsions does not 
required by the 
Vittum and Brown ©" have proposed a mechanism 
involving reactions between ions of coupler, silver, 
and semiquinones formed from the developer. It 
would appear that there is much scope for further 
research into this problem 


colour- 
that 
mechanism 


molecules atoms ratwo 


agree with 


acm pted reaction 


(g) Filter and Anti-halation Layers 

All monopacks must have a yellow filter layer 
below the top emulsion. This is coloured with 
colloidal silver*, which is removed along with the 
undeveloped silver during processing 

Behind the base there must be a coloured anti 
halation laver to prevent reflection of light A 
gelatin laver is used for flat films, and one of an 
alkali-soluble resin for 35-mm. films. In the 
Avfacolor films the following colouring matters 
were used for colouring this layer *! 

Reversal Black 

Planfilm Green and 


All other 
Awtacolor 


collowdal silver 


Acid Fuchsine 


tilrms Green dye prepared by reaction of 
chlorobenzoie acid 


dimethoxytriphenylearb 


3. amino -6 

with 

mel 

There is also usually a plain gelatin separating 

layer between the middle and lower emulsions, and 
a top, outer protective (anti-s« ratch’’) layer 


6. TANNING PROCESSES 
(a) General Principle . 

The tanning (i.e. insolubilisation) of the gelatin 
image takes place by the action of either chromic 
salts or organic quinonoid compounds. The gelatin 
may be previously coloured by pigment or dye, 
and the unhardened portions washed away, or the 
hardened imaye or its unhardened counterpart may 
be used as a means of transferring dye to another 
support 

Three 
detined 

Reduction of a soluble dichromate in a gelatin 
laver by (i) exposure to light, or (ii) the action of a 
silver In both cases simultaneous tanning 


general methods of tanning may be 


image 
vetion 

iii) Development of an exposed silver image in 
a sulphite free phenolic whereby the 
quinonoid oxidation products of the developer tan 
the yelatin 

Each of the above tanning methods may be used 
with one of three general methods of producing the 
tinal coloured positive 


deve loper 


(1 An insoluble or a soluble dye is incorporated 
in the gelatin before use, and after formation of the 


* Dyes hav eon propesed for the purpose, but none so far dis- 


a: the dye, t 
colour 
the top 
yeated 
hy 
or 
; 
i 
rel light, 
wh 
’ 
J 
ig 
ne coveted satisfactory 
ry 


ann Gries 
image in tanned gelatin, the untanned portions are 
washed away with hot water 

(2) The tanned gelatin image, after the 
untanned portions have been removed, is used as 
a matrix to absorb dve from a solution and transfer 
it to a fresh laver of gelatin 

(3) The whole gelatin layer, after tanning, but 
without removal of the untanned parts, is treated 
with an acid dve solution. The untanned parts are 
preferentially stained, and a transfer image may be 
made from them on fresh gelatin 

Methods (1) and (2 produce gelatin images in 
relief, the thickness 4 arving with the extent of light 
In method (3) the surface of the gelatin 
hence this is said to form a plano 
and (3) are known as die 
methods 


action 
is unchanged 
graphic matrix (2) 


transfer or imbibition 


In all these print processes, very careful control 
of the relative contrast of the 
essential to ensure good colour rendering especially 
of white and neutral greys 


three images is 


Direction of light passing through original negative 


| 


T Tanned portion 
G Gelatin layer 
8 Plate or film base 


Tanning of Gelatin on Exposure to Light 


In the processes for producing relief images, it is 
essential for the gelatin of the image to vary in 


thickness in proportion to the light 
However, the light action starts at the outside and 
travels inwards (Fig. 25). and it is’ therefore 
obvious that, to obtain a true relief image, it is 
necessary either to transfer the gelatin laver to a 
fresh support so that the hot water can attack the 
unaffected parts tirst, or to use a transparent base 
material and through the back The 
addition to the gelatin of a soluble yellow dye 
(which washes out subsequently) helps to form a 
good relief mmaye by retarding the penetration of 
the actinic (blue) light. (The emulsions are not 
colour-sensitised. ) 


exposure 


eX pose 


Brief details of practical processes are given 
but for full information one of the text books 
or the manufacturers 
consulted 


below 
on the subject 


literature should be 


(h) Carbon and Carbro Processes 
(i) Carson Process Images formed by 
exposing dichromated gelatin under a negative, and 
then washing in hot water, can be rendered visible 
by first incorporating carbon black or other 
coloured pigment in the gelatin (§ 114) The 
gelatin layer may be transferred to a polished 
surface by squeegeeing when wet. 
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(ii) Process—— By silver 
image against a pigmented gelatin layer previously 
solution of potassium 


pressing 
sensitised in an acidified 
dichromate potassium ferrevani le and potassium 
yelatin takes place it the 


sequence of 


bromide, tanning of the 
portions in contact with silver The 
as follows 
solution into the 
there silver to 
thus formed diffuses back 
the 


reactions is believed to be somewhat 
bromide 


and 


diffuses 
ermulsion oxidises the 
ferrocvanicde 
laver 
thus tanning the yvelatin 


silver 
bromide 
to the 
dichromate 

The Carbro process is an improvement on the 


pigmented where it reduces 


carbon process, because the latter requires long 
exposures and can be used only for contact print 
With Carbro any previously prepared silver 


including enlargements, can be used 


ing 
positive print 

The pigmented gelatin is supplied on thin paper 
after the 
under water against a thin sheet of wax polished 
celluloid or Perspex and allowed to dry ineom 
pletely The paper is then and the 
image treated hot water All three 
sepMiration positives are similarly treated, and are 
finally again transferred, but 
position upon a permanent 
coated paper 


which tanning yperation, is squeeyeed 


removed 
with 
this time in 
support ot 


super 
gelatin 
(¢) Imbibition Processes 
i) Practican Detatts— In these 
dve absorption and transfer can be re pe ated many 


processes 
times and prints can be obtained from the same 
original without the expense of using silver emul 
This economy is where 


sions a yreat advantage 


the quantities involved are very larve os in the 
Technicolor \ brief 


summary of the salient features of these and related 


cine matoyraph process 


processes is given in Table \ 
The 


involves diffusion of dye in 


imbibition 
from a 
The 


equilbbrium 


(ii) Disevssion process 


water matror 
(master i gelatin surface 


will steadily 


copy) ty 
approac h an 


pre 
which 


Tante \ 
Transfer Processes for Prints 


Process Emulsion 


Carbro Silver halid 
Duxe Silver halide con 
chrome 


Wash-off 
Reliet 


Silver halide® 
Ex pose to arti 
ficial light 


Pinaty pe Dichrome te 


Dye Transfer ra 
geiatir relief 
matrix with 
«ly 


ficial a! 


yellow filter dye 


A soluble 
t Coated on glass plates 

however, is unlikely to be reached in the few 
minutes allotted in practice to the transfer stage 
Immediately after transfer starts, dye will be 
absorbed by the copy equally from all parts of 


the matrix, so that the image will show no contrast 


: | 
8 
I nt Coborat an 
Hot water Dyed getat 
developer corporated 
Expose stechal) ful tar 
t rt ing The ifa 
light water etching tur | 
per, then we relief 
ar tat matrix with . 
i romat arid dyes 
sulphuric acid 
tch: eet fe 
alum solu 
thon 
Cold-water wash Preferential 
grlatint hx staining «f un 


452 anv 


concentrations of dye in 
equilibrium are 


first If the 


and receiving 


range at 
matrix laver at 
equal, then it # a simplematter to show that the 
different thicknesses of the matrix will be repro 
neentration of dye in the 
but with a reduced degree of contrast F 
if the tanned portions shown in Fig. 2 
thickness 14) 25 
unit unit 
tration, then, when this is placed against a receiving 
14) unit) 
equilibrium the 


receiving 


luced by differences im cx 
copy 
example 
form the 


respectively 


matrix image, of 
contamimng dye at concen 
of umform thickness, say 
takes place \t 


concentrations of dye im the 


surtace layer 
transterence 
relative 


layers are 


optical densities will be in the same proper 


in the onyinal relief they were, however, in 
ratty 

wider contrast Thus 
from zero, the will build 
up steadily to a maximum at equilibrium. The 
thove situation will, however, be complicated to an 
unpredictable extent by differences in diffusibility 


of tue dves used in the two forms of gelatin gel 


representing a range of 


starting contrast 


and untanned 
In the actual working of the process, con 
rinsing the relief. after 
Ailute acid, or decreased by a 
in sxdium acetate buffer solution. The 
sci may act by increasing the affinity of untanned 
yelatin for dye relative to the tanned portion or 
by aceelerating diffusion and so bringing the sys 
tem nearer to equilibrium in the normal working 
period 

Acid dyes differ considerably in their relative 
theorbability by tanned or untanned gelatin from 
cold pes solutions under the conditions of the 
normal transfer They may be preferen 
tially absorbed by one or the other, or absorbed by 
neither : 


tanned if printing is from a tanned 
rehet 
trast 


dyemy, in 


can be increased by 
treatment 


process 


for the following reasons 

The final result must depend upon both the ease 
of absorption of dve from the staining bath and 
Tanning will reduce 
but it 
reduce the rate of loss of dye in the subsequent 
It is unlikely that either staining 
or washing earned as far as equilibrium 
under normal conditions, so that the final relative 
depths of shade on tanned and untanned portions 
will depend on the relative velocities of transfer of 
dye inte and out of the emulsion, and these cannot 
readily be predicted 

Little appears to have been published upon the 
theoretical aspects of the action, or on the relation 
between dye and suitability for 
transfer, Friedman ™ gives the following as suit- 


the ease of washing out 


swelling and ease of absorption may also 
Washing process 


out is 


constitution 


able dyes 

Kubunel 
Magenta 

Tartrasir 

Fast W 

Wool Green B 


Patent 


Alizarine 


Macenta 


All of these are acid dves 
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In the Duxochrome process non-diffusibility is 
required and so the chosen dyes are all of the 
direct cotton class, except the filter dyes, which 
(Direct cotton dyes are in general 
The dyes used 


must wash out 
less diffusible than acid wool dyes ) 


ie 


are yiven as 


Macentsa Brilliant Violet 5K 


Chiorantine Fast Yellow 
Dipheny! Yellow Pure 
a little Chiorantine Fast Green 


Light Blue (CJ. 520) 
Iipheny! Blue Green Pure 


(VAN 


The “wash-out” (filter) dyes are Neococein for the 
yellow emulsion and Pure Yellow F4G for the 
other two 
The spectral requirements tor dyes in sub 
tractive print processes are the same, of course, as 
those for colour-development dyes. and again the 
difficulty is met of finding a cyan dye which does 
not transmit red. Efforts are being made to 
synthesise dyes of improved red absorption, and a 
recent patent '™ claims that blue-green disazo com 
pounds of the type exemplitied by the structure 
HO OH HO OH 
N:N NiN 
NaQ\S SO\Na 
have the required broad and strong absorption 
band at the red end of the spectrum 
(iii) THe Trecusicotor Process— In the Tech- 

nicolor process the separation negatives in 35-mm. 
cinematograph film are processed to give a gelatin 
relief image*, and imbibition prints on clear gelatin 
stock are prepared by a process resembling the dye 
transfer method, except that to increase the 
number of copies without damage to the original, 
intermediate positives and negatives are produced. 
Exact working details of the technique used are not 
published, but the processes are covered by many 
patents 76, One disclosed developing 
solution contains pyrogallol and sodium hydroxide, 
without sulphite, and a described flow-sheet of the 
process runs as follows 

Original negative relef matrices 

from colour separation negatives 

+ 
Auxiliary positive “key” records 
+ 
Auxiliary “key” negatives 


Separation (colour) positives 


Final three-colour positive 


The solution of the problem of accurately 
registering the small images and the successful 
operation of such a complex process on the 
required mass-production scale are a considerable 
achievement 

(iv) Pancnromatic — This is a 
recently introduced material which enables three 
colour-separation positives to be made direct from 
a colour transparency (negative or positive). Red, 
yreen, and blue filters are used in exposing the 


* Koth tanning development and processes based on hardening with 
rhrotmium compounds are included in the patents 
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"= Serisol 


Fast Brown BIN 


Outstanding Fastness to light 
Good Viscose Resist 

Fast to Crease Resist Finish 
Excellent Dyeing Properties 


serisol 


FOR ACETATE AND NYLON 


Dustless. of Coutse/ 


THE YORKSHIRE DYEWARE & CHEMICAL COMPANY LIMITED, LEEDS 
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‘Sulphonates). 
scouring, cleansing, and penetrating all 
classes of textiles. 

RESISTONE OP. (Synthetic Mordant). Un- 
equalled for basic colours on all materials. 
Only one hour to mordant cotton with no 
fixing bath. 

RESISTONE KW. For Union Dyei Prevents 
cotton colours from staining “| Essential 
for two-colour effects. 

TEXOGENT. Powerful medium ey 
solvent for Grease, Mineral Oil, Tar, etc 

soap in milling and scouring, ensuring more 
level dyeing subsequently. 

TEXOGENT FA. A high eon en solvent 
for use in hot baths and acid 

RANOTEXA & CW. For + soft handle 
to all classes of material 

TEXOWAX Glycols). Water 
soluble humectants, lubricants, plasticisers, 
etc. 
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© Reduces scouring costs 
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for every field of application in all 
grades of fastness 
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Messrs. Hindshow, 
Lester (Dyestuffs) Ltd. 
Cleveland Buildings, 
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Broadford 


Messrs. 
Evlen” for the Arthur J. Gemmil! & Co. Ltd. 
moth-proof finishing 27, Oswald Street, 
of animal fibres Glasgow, C.1 


Messrs. M.W. Hardy &Co Ltd. 
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KNIFOPHEA Red-hot Pob 


Hardy herbaceous perennials of large 
range of colour including white, vellow 
tlame-red and crimson, flowering trom June 


to November. 


ibalans 
A NEW Range of Wool Colours 
Simple dyeing process 
No aftertreatment 


Verv fast to light and washing 
Suitable for Nvlon 


ANILINE COMPANY LTD 
CLAYTON MANCHESTER 11 


Telephone East 1341 (10 lines Telegrams CIBA MANCHESTER 
and at Bradford London Lexester Glasgow Belfast Bristol 


Sole concessionnaires in the United Kingdom for CIBA LIMITED Basle Switzerland 
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wetting and levelling ("Registered Trade Marks.) 
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London, $.W.1. 
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Weol Dycstulis 


METACHROME 
Blue RB 
Brown 6G 


Unachrome Brown KE 
Unachrome Fast Violet R 
Unachrome Navy Blue 2R 


BROTHERTON 


& COMPANY LTD. 
CITY CHAMBERS 
LEEDS 1 
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ALCOPOL 


DI-OCTYL ESTER OF SULPHO-SUCCINIC ACID 


UNIVERSALLY ACKNOWLEDGED 
THE MOST EFFICIENT WETTING 
PRODUCT 


ALLIED COLLOIDS <mManuracrurme> LTD 
BRADFORD MANCHESTER LONDON 
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RANGES OF 
REPUTATION 


DURAMINE and EVRON FAST 
ACID DYESTUFFS 


AZONINE and DURANTINE FAST 


DIRECT DYESTUFFS 


Foun End Chemical Werks Limited 
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three records, which are processed by tanning 
development and imbibition printing If the 
original transparency is a negative, the procedure 
is exactly as already described: if it is a positiv e 
the separation images produced are treated with 
hydrogen peroxide instead of hot water. This 


removes the fanned gelatin and leaves the untanned. 
Thus the imbibition prints will still be positives 


COLOUR PHOTOGRAPHY — IS 


7. COLLOIDAL SILVER PROCESS 
Occasional attempts have been made to obtain 
direct colour rendering in ordinary black-and-white 
silver emulsions, the range of colours being pro- 
duced by variations in the colloidal state of the 
developed silver alone. Bensley ''* has recently 
made two-colour (subtractive) positives by such 
a method, using physical development 


IV Conclusions and Appendixes 


Until the introduction of the modern popular 
processes some fifteen years ago and the wide use 
the cinema, colour photography was 

nown to the general public, but its 
re 1s now steadily increasing. With its 
pre mercial importance and the work of 
th iarge industrial research organisations 
' .ed in its development, we may expect an 
. pace of progress in the future*. It would 

vise to predict the direction of this progress 

«» far ahead, for an unforeseen discovery may at 
any time reorient the lines of current research. 


almoe* 


Nevertheless, present indications do suggest that, 
with improvement in colour rendering, negative 
positive monopack processes will eventually replace 
both the one-shot camera and three-colour separa- 
tion printing. Mosaic-screen material may con- 
tinue to have considerable use because of its 
relatively low cost, the simplicity of the processing 
methods, and the attractive results it can produce 

For standard-size cinematography three-colour 
imbibition printing is well established because of its 
advantages of economy, but the ideal negative 
material is undoubtedly a monopack, and we may 
expect the replacement of the present cumbersome 
three-colour separation cameras by normal equip- 
ment carrying monopack film 

Finally, it may be well to point out that most of 
the fundamental inventions in colour photography 
originated in the creative imagination of isolated 
inventors, but that their successful practical 
application has been achieved only by the work of 
large industrial research organisations This 
particular applied science therefore points a moral 
to our modern civilisation— creative technology 
needs both the unéonfined imagination of the 


individual inventor or discoverer and the organised 
investigation of a team of specialists 

Owing to the impracticability of fully describing 
in this review all the processes of colour photo 
graphy which have reached commercial develop 
ment, and for convenience in reference, an alpha- 
betical list of many of the better known commercial 
processes, both historic and modern, with brief 
notes, is given (Appendix A). This is based on 
similar ones given by Klein “' and Spencer '**, with 
additions 

We wish to thank the many individuals and 
organisations who have helped us to compile this 
review. These include— the Comptroller of HM 
Stationery Office, Dr. D. A and Dr 
W. D. Wright for permission to reproduce Fig. 8 
15, 19, 23; 4, 10, 13, and 17, 21 (in part) respec 
tively; Dufay-Chromex Ltd., Hford Ltd, and Sir 
Isaac Pitman & Sons Ltd. for the loan of blocks for 
Fig. 9, 11, 2, 12: and 4,13 respectively; Mr. FLA 
Kelly and Miss B. M. Light for typing the manu 
seript in its several stages of completion Mr. 1.8 
Shaw for drawing the line diagrams: Mr. E. R. M 
Milne and Dr. F. J. Symon for helpful discussion 
and criticism of the manuscript; Dr. G. B. Harrison 
and Prof. P. D. Ritchie for their interest 
encouragement: and finally, the authors 
mentioned particularly in the Bibliography, from 
whose works we have freely drawn information 
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A-— Commercial Name Index 
Agfacolor |! 


2. Lenticular film for cinematograph and miniwture 
still photography (1932) 
1936) 
4. Negative positive film and positive paper monopack 
(1943) 
Anscocolor 
Aurora plate 
Autochrome 
film (1935) 
Bassani Additive cinematograph process using beam 
splitting device 


Mosaic-screen plate (1912) 


3. Monopack reversal film 


Agfacolor (1943) 


Mosaic irregular-screen plate (ca 


Similar to 
1900) 


Mosaic irregular-screen plate (1007-1933); 


*The rate of growth of interest in the subject ts indicated very 
roughly by the relevant petents lixted in CAemical Abetrarte during 
the periods 1917-1026 (108), 1927-1996 (603), 1037-1946 (1228), and 
1047-1051 (244) 


Belcolor 


emulsions on transparent base 
Brewster 
graph process 
Busch Two 
two-lens «vstem (ca 
Carbro 
Caron 
Chemicolor 
process 
Chromatone 
toning 
Cinecolor |. Two 


process, with beam-splitting camera 


Subtractive printing process using superposed 


Two-colour subtractive cinemato 


colour additive « 


rae 
™ matograp) process with 
102s) 

Traneter print process with pigmented gelatin 
American process resembling Carbro 
subtractive 


Two-colour cinematograph 


Transfer printing process using inorganic 


colour subtractive cinematograph 


2. Two-colour additive conematograph process 


3. Three-colour subtractive cinematograph process 


ta 


Colloprint 
Colorcraft 
Calevenage 

‘ 
Colorstil 
Diachrome 
with 


reen 


Dioptichrome 


Diopticolor | 
Dufay 
Dufaycolor 
Dufaytissue 
Dugromacolor ‘ 
nee ‘ ‘ 
Dunning 


ine 


pro 


Dupe 
Duplex 
Duxochrome 

te tvewt pre 

ial 
Dye Transfer 

hs kh 

Dyebro 


pg 


Ektachrome* 
Ektacolor® 


itomeat 


berraniacolor 
Filmcolor \ 
Finlay Soper 
chrome 
so P 
Plexichrome 
Francita 
an 


Gasparcolor 
Caumont 


Crevacolor 
ev: 


Harriscolor Iw 
ye we ( 
Herault Trichrome 


Horst 


Iford Cx 
trix 
Isocolor 
s. 


Johnson Colour Screen Process 

een proce n ner 

los-Pé ! 
level 


Keller Dorian 
ive 
Kinemacolor | 


k 
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Kodachrome* Two 


obour transfer printing process 


1035 
process for 


2. Three ers nonopack film 
Kodacolor* 
2. Thre 
Derr ore eur use 
Kotavochrome 


frown larg 


Krayn Movs 


evative film and positive 
cellulose acetate 
1941) 


transparencies 


ograph 


Leto creen plate 
Lignose regular moss re 


Lumicolor 


(1027) 


reen on film a 


Magnachrome 


process 
Magnacolor 
proces 
Minicolor 
from %35-mn 
Morgana 
Multichrome 
Similar 
Lal 
Multicolor 
graph 


cimematograph 
subtractive 


Inematograph 


lhuloswe acetate base 


Kodak 


lour printe on white os 


Kodachrome Transparencies 


I'wo-colour additive cinematograph process 


itive mone filrn 


Hansard Photographi« 


Ney positive 
to Agfacolor 
Ltd. 1952 
Pwo colour 


process 
ratories 
tipack subtractive 


Neotone — Imbibition printing process 


Omnicolor 
Opticolor 
Oxobrome and Ozotype 


Carbro (1808) 


Mosaic -sereen plate (1907-L014) 
Lenticular cimematograpt 


process 


Printing processes reser bling 


screen separable 


Finlay plate) 


Paget tegular mosai 
(known nee 1020 aa the 
Pakolor ve 
Agface Photo Chemical Co 
Pan Chroma Keliet 
U.S.A.) 
Pantachrome 
yta) 
Three 
maternal for 


plate 


film; similar to 


1952) 


prositive k 


Ltd 


film transfer print process 


nticular film with maltilayer emul 


Pavelle 


Printon 


Ansco 
trans 


Agfa 
colour 


Jour monopack prints on 
reproducing 

parencies 
Photocolor 


Pwo-eolour subtractive cinematograph pro 
1430) 


matograph process 


twin-lens 


canera 


Pwo-colour subtractive 


Pilney 
ir printing process using leuce 


exposure t light 


Pinachrome ee-colo 
dye bases on 

Pinatype — T)ree-colour imbibition printing process (1905) 

Plenacolor Negative k process (Agfa 
Corpn.) 


ive 


Polacolor 
America 


Cine matograph process 
147) 
Polychromide 
du Pont 8. and T. Film Cinematograph monopack film 
for Technicolor negatives; 
(Agfa 


Polaroid Corpn of 


Chemical toning process 


pr y from emulsions 
dispers 
Printon 


Corpn 


upler 


material Ansceo 


Raycol additive 

Raydex = Early form of 

Raylo 


Rouxcolor 
u 


process 


three Carbro 


resetol (ca. 1923) 
cinematograph pro 


1448) 


Printing process ling Carbro 
fhree-colour 


beam 


ng plitting device 


ennetcolor Subtract 
irius Tw lour. subtractive 


nematograph process ( 1930) 


S 
Ss 


cinematograph process 


Appendix A 


: 
| 
— reen Cnet) 1 (4)7) 
eolour 
anh pler Kodak 140 
: 
reg r mower. reer late 
late Pinlay 
‘ ling inseparable screen mlate 
fan proce rh relief tives 
plittmm ‘ 
} nee tl by 
tr tem 
— 
u tractive hemuatoyraph 
hematograph 
Su ‘ monopack file 
iv oom nm prunt on 
‘ transfer print proces USA 
Separal 
rotary ar t 
* See note at end of 


Cotumss axnp Gries 


Two-colour subtractive cinematograph 


process 


Splendicolor 


process 


Technicolor 
colour (1015 
Thames 
Thomascolor 
S.A.) 
Triadochrome 
colour prints) (ea 


Trucolor 


colour subtractive cinematograph 


Subtractive cinematograph process 


1433) 


three colour 


name for Finlay screen process 


Three-colour additive conematograph pro 
cons 
Chenucal three 


toning process for 


Two-colour subtractive conematograph pro 


Two-colour subtractive cinemat “raph print 

1937) 

Three-colour printing process using a bleach 
Paris ca. 1911) 

Dye tonng process based on copper ferro 
1916) 


Ufacolor 
process using morgan 

Utecolor 
out principle 

Uvachrome 
evanide (ca 


(ca 


Versicolor 
Vitacolor 
1430) 


Vivex — Three 
(1932) 


An early screen plate 
Two-color additive cinematographic process 


our printing process resembling Carbro 


Warner Powrie tegular (1905) 
not commercially) 

Wash-off Relief 
Kodak 1936) 


Zoechrome 


process 


mosaic-sereen plate 


Three-colour imbibition print process 


Three-colour subtractive cinematograph 


hames given 
to nes 
The prefix is used for materials processed by Koxlak 
for materials that may be by the user The suffix 


is used for re “al materials, and -calor for non-Treversal materials 


negative of positive 


B_ Bibliography and Literature Review 

The field is well covered by a few standard text- 
books Thus, for the historical development of 
the subject as well as theoretical and technical 
discussion, the works by Friedman ™ and Wall 
may be consulted, and also Klein's monograph *'f, 
which has special reference to cinematography 
Wall's book in particular is a mine of information 
on older processes; it has reference to about 150 
books, 3000) patents, and the work of about 2000 
authors. Unfortunately it is out of print and 
difficult of access. Spencer's volume !** is a recent 
work dealing more particularly with the practical 
operation of current and is lavishly 
illustrated in colour A standard work on photo- 
graphy eg '®. 11 may be referred to for details of 
developing processes, et« 


pre 


General des« riptions of modern processes 
diagrammatically illustrated in colour, are given 
by Mees!" and in the manufacturers’ (non 
technical) publications following 
papers also include material descriptive of com- 
mercial processes, and some historical data *'*."4 
6 and much useful information is 
given in the FIAT report by Schneider ' 

Complete details of the manufacture and prin 
ciples of operation of the Agfacolor films have been 
given in a series of reports on German industry, of 
which the principal ones are those by Adams ! 


* Since this review was written 


a third and expanded edition of 
this work has appeared * 
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Chilton ™, Ranger e and Schneider 
Keck's report 7 in the same series describes the 
colorimetric principles of colour photography and 
their particular application to the Ayfacolor films 
The files of the British Journal of Photography 
and the Photographic Journal are also a valuable 
source of information 
recent books deal with colour 
Hartridge Willmer and 
ire Compre hensive treatises. for 


A number of 
vision, e.g. those by 
Wright These 
more popular, but authoritative accounts, see 
Hartridge™.™ and Mann and Pirie **. For works on 
colorimetry, see e.g. Bouma“, Evans ©, Wright 
and a less technical account given by Chamberlin *° 
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Notes 


Proceedings of the Council 

At a meeting of the Council held at the offices of 
the Society, 19 Piccadilly, Bradford, on 23rd July 
1952, the proceedings included the following items 
of interest 

Lonpon Lecrure— It was resolved after full 
discussion that Council should give its support to 
the proposal of the London Section Committee to 
hold an annual London Lecture 

Conrerence AMERICA It 
reported that arrangements had been made for the 
Society to be represented at the third meeting of 
ISO TC 38 SC1— Colour Fastness of Textiles, to 
be held in New York on 10-11Ith November 1952, 
by Dr. P. W. Cunliffe (Chairman of the Fastness 
Tests Co-ordinating Committee) and Mr. E. Wilson 
(a member of the F.T.C.C.). The Society 
greatly indebted to the respective employers, the 
British Cotton & Wool Dyers’ Association Ltd. and 
the Bradford Dyers’ Association Ltd., and to the 
President for enabling these arrangements to be 
made 

DipLoma Commirree— It was resolved to invite 
Dr. M. Crawford of the Belfast College of Tech 
nology to serve on this Committee 

BSI. Stk Inpustry Commirrer— It 
resolved to invite Mr. E. G. Harris to represent the 
Society on this Committee. 

YorKSHIRE CocunciL For FurtHer Eoucation 

It was resolved to invite Mr. J. G. Evans to 
represent the Society on the County Advisory 
Committee for Chemistry 

RoyaL TecunicaL Satrorp— The 
resignation of Mr. F. Farrington was accepted with 
regret and with thanks for his past services, and it 
was decided to invite Mr W. Reidy to represent 
the Society on the Applied Science Advisory Com- 
mittee 

Memeersuir— Eleven applications for ordinary 
membership were approved 


Wis 


Was 


was 


Meetings of Council and Committees 
October 


Sth 
Sth 


Council 
Finance 
Publications — 21st 
Colour Index Faitorial Panel 
Review of Textile Progre AS 
Tests Co-ordinating 
ltith 
3rd 


22nd 
Fast ness 2th 
Printing Symposium 
Historical Reeords 
Abstractors Sist 


Deaths 
We regret to report the loss by death of Mr. H. 
Barnes and Mr. F. Wilson 


Award of Olney Medal 
The Olney Medal of the A.A.T.C.C 
awarded for 1952 to Werner von Bergen 
of wool research in America and co-author of the 
American Wool Handbook 


has been 


a per meer 


Finance of Chemical Publications 

According to Chemistry and Industry for 30th 
August 1952 (p. 853), the British chemical publish 
ing societies and the Bureau of Abstracts have been 
faced with a deficit of £50,000 for 1952. As it would 
be a serious blow to the scientific prestige of this 
country if the Bureau and the societies had to close 
down their publishing activities, Messrs. Imperial 
Chemical Industries Ltd. have at once made a 
special contribution of £25,000 in the expectation 
that other firms in the chemical and allied indus- 
tries will contribute the balance of the deficit. 

British Chemical and Dyestuffs Traders’ 

Association 

The new address of the Association is 12 York 
Buildings, Adelphi, London W.C.2 (telephone 
WH Itehall 4963-4) 
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NOTES 


Verband Schweizerischer Kleiderfarbereien 
und Chemischer Reinigungsanstalten 
Annual Conterence held on 15-16th 
1052 in Kandersteg. and was attended by the 
wlents of the French 


war 


rnd Crerman assocmations 


Verein deutscher Farber 
local section. in Hessen, was formed at a 
iida on 24th May 1052, at whieh 
enrolled Meetings are 
mith 


\ new 
gy held in f 


forty 


meet 
were 


be held every other m 
Indian Jute Mills Association Research 

Institute 
itta 


January 


New |b 
Nehru 


for finishing 


formally opened by 


ind 


in Cale 

include labora 

tech 
new premises provide modern 

staff of SS. including 45 qualitied 
technologists 


chemical 


amenities for 
screntitic men of 
Science and Technology Teachers 

On Sed July 1952 Mr. Boyd Carpenter stated in 
the House of ¢ that of the 
full rant-aided establishments 
of higher education in England and Wales in 1951, 
1444 had dewrees in mathematics of natural science 
ineering or technology In the 
of Great Britaim there are approx, 3100 


vraduates 


teachin time mn 


md 776 in eng 
and technology 


tenchers of 


Surface-active Agents in America 
Potal (1951) US. output of surface-active agents 
was 6S3 million Ib in on 1950 
Sales an LOST amounted to SS7 million Ib. valued at 
of total production in 151. Production 
ayetits mereased by while that of 
in 1051 compared with 


increase of 1° 


tive agetits 
nearly 
of 
acvelic agents fell by 23° 


Fullers’ Earth 
It is recommended by the Fullers’ Earth Union 
Ltd. that the term fullers’ earth should be generally 
reserved for adsorbent clays composed mainly of 


calcuum montmorillonite 


Lithium Hypochlorite as Bleaching Agent 
Laboratory tests in the U.S.A. have shown this 
compound to be a complete ly soluble, stable, and 


highly 


the home 


suitable for use in 
ind large-seale pilot-plant production 


active bleaching agent 


Is pl unned 


Spanish Phenol, Polyvinyl! Chloride, and 
Titania 

It is reported that the Union Quimica del Norte 

Spanish little is 

now making 5 tons of phenol and 8 tons of formalde 

hye 

begun for the 


le Espatia (the so-called 


manufacture is to be 


Spain, of 


Phis autumn 
first titanium 
from The 
Hernani is making polyvinyl 
part of which is used for tibre 


clay 
time nm 
dioxide pigment Spanish ilmenite 
Electroquimica ce 
chloride 


production in 


(2 tons day 


Bilbao 


JS 


Sulphonation with Sulphur Trioxide 
A plant being built in Chicago for the manufac 
ture of sulphonated hydrocarbon detergents and 
surface-active agents is to employ stabilised sulphur 
trioxide as the sulphonating agent 


Prediction of the Colour of Organic Dyes 
from their Chemical Formule 

Ata joint: meeting of the of Chemical 
Industry and the Basle Chemical Society on 20th 
May 1952, Professor W. Kuhn showed now a one 
dimensional free-electron gas model can be used to 
explain the light absorption of symmetrical poly- 
methins porphyrins and phthalocyanines For 
polyenes, including the carotenoids, the a-electrons 
ire no longer free but are subjected to a potential 
of one-dimensional sinusoidal periodicity. The 
lecture was illustrated by many ingenious models, 
diagrams, and slides 


Chlorophyll Production 

The chief of water-soluble chlorophyll 
derivatives, now generally sodium copper-chloro 
phyllins, has been in wick-type room deodorants 
and as colouring or masking agents in soaps, but 
incorporation in personal deodorant preparations 
isexpected to increase U.S.A. sales from $22 million 
in 1951 to $50 million in 1952. Four companies 
are now producing chlorophyll, mainly by solvent 
extraction from alfalfa, a ton of which yields 4-8 Ib 
of chlorophyllin selling at $85 per Ib. One 
American firm purchases its chlorophyll supplies 
from Great Britain. 


tse 


Cambridge, Maass.), ladustrial 
Chem. Trade J., UA, 225 (25th 


Arthur D. Little Ine 
Bulletin (June 1952) 
June 1952) 

World Production of Man-made Fibres 
in 1951 
The Textile Organon estimates world production 

(exe luding that of the Soviet bloe and China) to 

be (in million Ib.) 4218, representing an increase of 

15°,, on the 1950 figure. Of the 1951 total, rayon 
and acetate rayon accounted for 3957. The world 

produc tion capacity is estimated to be 5174 


Grilon Polyamide Fibre 
Grilon, an all-Swiss synthetic fibre based on 
caprolactam, is now being synthesised by the 
Holzverzuckerungs-AG. at Domat-Ems and spun 
by Fibron S.A., a subsidiary company. 


Perlon Trade Mark Association 

The e.V. has 
been formed, with headquarters at Frankfurt-am- 
Main, by the six manufacturing firms— Basf, FBy, 
Kunstseidefabrik Bobingen, Rottweiler Kunst- 
seidefabrik AG., Deutsche Rhodiaceta AG., and 
Vereinigte Glanzstoff-Fabriken AG.— and the 
Gesamtverband der Textilindustrie in der Bundes- 
republik Deutschland 


Fiberfrax— a Vitreous Aluminium 
Silicate Fibre 
Fiberfrax, made by the Carborundum Co., 
Niagara Falls, N.Y., E.S.A., is a vitreous 
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OBITUARY 


aluminium silicate fibre, which can be heated to 
without loss of properties and does not 
soften at (MAM). It is made by 
alumina and sand at 3300) f and treating 
molten material with a controlled blast of air 
produc e a fluffy mass of extremely fine, randomly 
arranged fibres up to 3in. long and of 
diameter 4 u cod 


fusing 
the 
to 


even 


average 


Research Council of Israel 

According to the Annual Report for 1950-51 
(abstracted in Nature, 170, 60 (12th July 1952) the 
Textile Research Association has continued work 
on the use of a id bromates for rendering 
shrink-resistant A survey of the source of raw 
materials for the manufacture of cellulose has been 
undertaken, and a study made of micro-organisms 
responsible for the retting of flax 


wool 


Work on Silk Dyeing 
It is reported that Section \ IL (Dyeing) of the 
International Silk Association is studying the 
possibility of wash-fast dyes in brown and navy 
blue. The Technology and Research Committee 
is studying technical suggestions concerned with 
the degradation of silk under fast-dve treatment 
detection of lousy silk, photodegradation of silk 

and risk of damage from scrooping 


Combustion Products of Plastics 

According to the report for 1951 of the Fire 
Research Board of the DS LR, the principal 
gaseous products of combustion of chlorinated 
methacrylate resins and polyvinyl chloride plastics 
are earbon dioxide and carbon monoxide with some 
hydrogen chloride, but only traces of carbonyl! 
chloride (phosgene) are found 


thi.) Chem. Trade 


(2s 


Aug. 1952) 
U.S. Patent Law Revision 
One of the main changes resulting from a major 
revision and codification of the patent laws, to come 
into effect on Ist January 1953, is that it will be 
possible to receive a patent for a new use of an old 
product. 


Non-aqueous Titration of Very Weak 
Acids and Bases 

According to Industrial and Engineering 
Chemistry for August 1952 (p. 20A), phenols may 
be rapidiy determined, without interference from 
amines, aromatic hydrocarbons, or small amounts 
of aleohols, by titration with sodium methoxide in 
benzene-methanol using visual indicator 
o-Nitroaniline in ethylenediamine or dimethyl- 
formamide may be used for determining weakly 


NOTICES 


The accuracy of phenol 
determination is it may 
possi ble to differentiate between certain carboxylic 


acidic substituted phenols 
4b” prove 
acids and pole nols, as well as between aromatic and 


aliphatic amines 


Circulation of Scientific Information 

Among recommendations made by a deputation 
from the Parliamentary Committee 
that waited upon the Lord President of the Council 
on 28th July 1952 was that urgent action should be 
taken regard to this 
country for printing 
information 


and Serentitic 


increasing facilities in 


circulating 


in 


and screntitic 


Locating Information 
The Intelligence Division of D.S.DR 
undertook the publication of a bulletin, ( nanswered 


recent ly 


Questions in which answers were invited to readers 
questions when normal sources of information had 
apparently failed Although interest 
aroused, the expected flood of questions did not 
arrive 

In order further to test the efficacy of abstracting 
readers’ actual answers to 

unanswered existing 
abstracts. A junior member of the staff, with little 
previous experience, used author indexes and found 
of the 
searchers, using subject indexes and guides, found 
fewer than 50°, of the abstracts which existed 

The conclusions drawn are that probably wo”, 
of useful and technical papers 
eventually abstracted, but that the main problem 
is to find the abstracts 


ureat Wiis 


services, a search for 


questions was made in 


references Two more experienced 


screntifti are 


Codification of Organic Compounds 

At its meeting in New York on lOth September 
1951, the Commission on Codification of the Inter 
national Union of Pure and Applied Chemistry 
concluded that the Dyson notation (ef . 63 
270 (1947): 65, S41 (1949) ) should be adopted as 
the provisional international system It 
mended also that particular attention should be 
given to the inelusion of the 
desirable features of all other notations, especially 
those of Gruber and Wiswesser 
considers it that the notation finally 
accepted shall be capable of generating a system 
of nomenclature in harmony 
with current practice. 


JI 
recom 
whenever possible 


The Commission 


essential 


far as possible, 


Chemical-formula Typewriter 
It is re ported in Chemical and k ngineering News 
23rd June 1952) that a has 
specially constructed in the U.S.A. for the direct 
typing of ring structures and other complex 
chemical formule 


typewriter been 


OBITUARY 
Charles Edouard Philemon Marie Callebaut 


It is with very deep regret that we record the 
death of Mr. C. E. P. M. Callebaut at the age of 72 
Born at Alost in Belgium, hg graduated in Civil 


NOTICES 

Engineering at Ghent University at the age of 21 
He first joined a firm of boiler surveyors as an 
inspector, but after five years he left to join Gustave 
de Keukelaer of Brussels in the manufacture .of 


oer NEW BOOKS AND PUBLICATIONS 


dyemg machinery. Here he was joined by a young 
Julien le Bliequy 
which lasted over 
tefore the First) World 
Ke ukelaer t 
but 


ind so began a close 
forty 
War ¢ left 


» start in business for him 


chemist 
years 
illebaut 
(,ustave che 
elf in Brussels when the Germans overran 
Belgium his business was forcibly closed down and 
his plant taken by the Germans, and so in 1915 he 
ume to England and became engaged in the manu 
facture of armament. 

In he yoined with other 
to form the Longclose Engineering Co. Ltd., and 
it hiw death he Chairman Managing 


Director, In 1037 he became a naturalised British 


Dusiness associates 


and 
subyect 

Charles Callebaut had a dynamic personality, and 
was admired by all who knew him for his very great 
He had a for detail 
ind possessed a most inventive and ingenious brain, 


courage andl yenerosity 
which was largely responsible for his success 

He was a the for some 
twenty years 


member of Society 


only daughter we extend our 


F. H. Marsu 


To his widow and 


very deep sympathy 


Gustav Ullmann 

Members of the Society 
the Manchester Section, will the genial 
presence at Society meetings of Dr. G. Ullmann 
who died in Manchester after a short illness on 7th 
his 77th year, Dr 
Ullmann was one of the few remaining representa 
tives of the old well established school of 
Continental textile colourists The 
physician at Znaim in Austria, he was educated at 
the local Gymnasium and studied chemistry at the 
of Vienna and Basle. He was for some 
Professor P. Friedlander at the 
Hochschule in Vienna. On the com 
studies, he specialised in 


espec ially members of 


when he was in 
ard 
son of a 


Universities 
tithe assistant te 
he 


he yained practical experience 


pletion of bos 
textile 
by working at various Austrian spinning, weaving 
ind was later associated with the 
Niederlahnstein Maschinenfabrik AG 
first-hand knowledge of the 
ind mechanisms of textile machinery 
Early in the century he published Je A pparate 
first textbook on pack 
ind dyeing. He had later 
many credit, notably those 
relating te krer- boiling and to water treatment 
From 1004 until the First World War he was an 
executive director of the Vereinigte Osterreichische 


snd dveiy mills 
where he 


yaimed construction 


furberes perhaps the 


systems inp bleaching 


mventions to his 


Textilindustnie AG., at that time an important 
concern. After the war Dr. Ullmann established 
his own firm “Lia” in Vienna for planning textile 
mills. He worked as an independent consultant, 
and his advice and counsel were sought and appre- 
ciated by many persons and firms. In this kind of 
work he found pleasure and satisfaction. He was 
always ready to offer advice and assistance, and his 
great knowledge and experience soon made his firm 
well known on the Continent and overseas. He 
one of the founder members of the Inter- 
nationaler Verein der  Chemiker-Koloristen, 
attended its vearly conferences, and through it 
expanded the wide circle of his friends. Unfor 
tunately, political events and racial persecution 
forced him to terminate his activities in Vienna in 
1938 and made it impossible for him to remain in 
Austria. He came to this country in the early 
months of 1939, and settled in Manchester. He 
soon made contact with textile mills, and he con- 
tinued in the profession of textile and industrial 
consultant 

His interests extended into the field of pulp and 
paper-making, and he was for many years con- 
nected with the East Lancashire Paper Mill Co 
Lid tadeliffe, where, in conjunction with Dr 
P. Bean, he studied the use of cereal straws for 
paper-making and for animal feeding stuffs. He 
described some of his work and ideas in an article 
on “Making Animal Feeding Stuffs in Bulk” in the 
Times Rervew of Industry (Ju ly 

In conjunction with Dr. Bean, he contributed a 
paper on Relations, Economic and Tech- 
nical, between the Pulp and Paper Trade and the 
Textile Trade’, which was read to the Manchester 
Section of the Society (J.s.D.c., 66, 576 (Nov. 1950)). 
Elsewhere he wrote amusingly on the technique of 
sleeping at lectures 


was 


Some 


Dr. Ullmann was a member of the Manchester 
Section, and he rarely missed any of its lectures and 
other functions. To the end of his life he main- 
tained a keen interest in developments and inven- 
tions relating particularly to textiles; he was very 
well informed regarding the literature of his pro- 
fession, and was never happier than when sharing 
his knowledge and experience with others. He will 
long be remembered by his friends for his fine 
qualities of kindness, generosity, and unselfishness, 
and for his quiet humour; the Society has lost an 
active, loyal, and distinguished member. 

A. F. Kerress 
F. SCHOLEFIELD 


New Books and Publications 


Voprosy anilinokrasochnoy khimii 
Trudy VIII soveshchaniya po anilinokrasochnoy 
khimii i tekhnike 
Questions of Aniline Dye Chemistry | 
| Transactions of the Eighth Conference on 
Aniline Dye Chemistry and Technology 
Ip Isl Moscow and Leningrad Izdatelst vo 
Akademii Nauk 1950. [In Russian 

Price, 8.50) roubles 


This volume contains the more important papers 
presented at a conference on dye chemistry held in 
December 1947. This and the seven previous 
conferences— the _ first was in 1937 were 
organised by the late A. E. Poray-Koshits. 

The first three papers consist of appreciations 
and reminiscences of the organic chemist N. M. 
Kizhner (1867-1935), who, with the coming of the 
Soviet régime, devoted himself to the development 
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of the dye-manufacturing industry. The next 
paper is again an appreciation of a worker who was 
prominent in the development of Soviet dye 
making— M. A. Ilyinsky (1856-1942), a pioneer in 
anthraquinone chemistry and a prominent indus 
trial research worker in dye chemistry in Russia 
and in Germany during the period before the First 
World War. Ilyinsky discovered (1891) that, in 
presence of mercury salts, anthraquinone sulphon 
ates in the a-position, and he postulated the inter 
mediate formation of a compound containing the 
group ~Hg-SO,H in this position. This postulate 
has been confirmed by Kozlov, who gives a review 
of his own work on the formation ahd hydrolysis of 
anthraquinonesulphonic acids in one of the papers 
in the collection. The remaining nine papers are to 
be found in abstract in this issue of the Journal 
(pp. 464-466, 468 and 477) 

One of these papers, by Blinov on the develop- 
ment of Variamine Blue, directly concerns the 
technology of dyeing. It contains a number of 
obscurities and is on a lower scientific level than 
the remainder of the collection. Two papers deal 
with the diazotisation reaction. One of these, by 
Vernikovskaya, is of value as a collection of data 
though the basis of her interpretation of these data 
can no longer be maintained, and was disputed at 
the time by B. A. (son of A. E.) Poray-Koshits in 
the second of these papers 

Of the articles, the 


remaining paper by 


Dokunikhin on vat dyes deserves special mention 
One of the participants in the discussion on the 
paper, who was very adverse in his criticism of 


some of Dokunikhin’s conclusions, said that the 
amount of material in the paper was great, but its 
treatment superficial. There is some truth in this 
assertion. Nevertheless, the reviewer found the 
mass of factual material in this paper of great 
interest, especially the very lucid discussion of the 
various leuco esters derived from indanthrone 
A. E. 


Foradlad Textil 
{Finished Textiles] 
By T. Ahlstrand and T. Vinell. Pp. 175. Sandared, 
Sweden: AB. Alf Stigens Fabriker [1952) 
{In Swedish.] No price. 

In Scandinavia it is seldom that a birthday or 
anniversary is allowed to pass without some form 
of celebration. For companies, it is not uncommon 
to mark an important occasion by the publication 
of a book. These books are usually of high standard 
judged from any aspect, and Férddlad Textil, issued 
to mark the twentieth anniversary of the founding 
of AB. Alf Stigens Fabriker, is no exception. 

The common form is a factual account of the 
firm's progress, tinged with self-eulogy however 
modestly disguised. This is where the book under 
review differs from others, for over half (pp. 9-99) is 
devoted to an outline of the history of the art of 
dyeing, from the earliest recorded annals. The 
authors have left no stone unturned in their search 
for truth, as is shown by the list of 45 references 
The various natural dyestuffs in use in ancient 
times are described, with methods of extraction 
from plants, insects, and crustaceans. Drawings, 
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tables, and photographs show the sources of these 
dyestuffs 

Every country in which the art of dyeing was 
practised receives its due recognition, and the 
developments and influences which provided 
stimuli to progress are unfolded. Evidence from 
China, India, Egypt, Phoenicia, Persia, Greece, 
etc. is presented, showing that the tinctorial arts 
were established as far back as 2500 B« The 
contributions of Holland, Italy, France, Germany, 
and England, up to the time of W. H. Perkin, are 
given appropriate recognition. It is shown that, 
with a limited range of dyes, primitive equipment, 
and little more than empirical knowledge, ingenuity 
had great and the good dyers inevitably 
emerged from the rut and became famous 

Between the fifteenth and the seventeenth 
centuries, dyers received recognition from kings 
and governments. Guilds were sanctioned in several 
European countries The élite were thereby 
segregated and distinguished by the use of guild 
signs and seals, many of which are beautifully 
illustrated in colour opposite p. 32 


scope 


Chapter II contains a parallel story of the art of 
dyeing in Ancient records, prints, 
tapestries, and the oldest dyers’ pattern cards are 
depicted. The reader is taken back to the days 
when the development of new dyes was dependent 
upon the botanist and naturalist. The university 
town of Lund was the centre of learning, and the 
Professor of Natural History made a special study of 
plant life in search of new dyes. The Swedish litera 
ture of dyeing in olden days is reviewed, e.g. that of 
Johann Linder (1720), Erik Salander (1727), Carl 
von Linné (Linnwus) (1742). Information on the 
development and location of the industry is given 
in this section. 

Chapter IIT could well be entitled “The Stigen 
Story it is a fascinating account of a young 
man’s training, the benefit he derived from it, his 
courage, and his enterprise. His creation is a shin 
ing example of reward for hard work. What was a 
very unpretentious affair in 1932 becomes a fine 
modern factory, with splendid equipment for 
dyeing, finishing, printing, and the manufacture of 
leathercloth 

There is much information about machines, and 
a useful table showing which classes of dyes may be 
used for every fibre in common use, Novel finishes 
are described and illustrated. Modern trends in 
dyeing are discussed up to the Standfast molten- 
metal and the American hot-oil processes. Exam- 
ples of photoprints are shown in colour photo- 
graphs 

The final chapter, entitled “Wider Possibilities 
with New Fibres’’, is a summary of regenerated and 
synthetic fibres, with notes on the manufacture of 
the last named group and on their properties 
Nylon, Perlon, Rhovyl, Orlon, Terylene, Ardil are 
the subject of speculation as regards new uses. 

The photographic work is excellent and the book 
itself is bound in white Stigolon leathercloth with 
gold lettering, making a valuable addition to the 
bookshelf of a dyer or a colourist 

H. Boornroyp 


Sweden 


PLANT; MACHINERY; BUILDINGS 


Abstracts from British and Foreign Journals and Patents 


The titles of abstracts may be modified. Abbreviations of names of firms are listed in }.3.0.C., 68, 23 ( Jan. 1952); while other 
abbreviations and symbols, together with a list of the periodicals abstracted, will be found at the end of the annual index.) 


PLANT; BUILDINGS 


Smouldering of Dusts. | | Kingman and K. N 
Chem. and Ine . 26 July 1052 

A bref preliminary minimum depth 
1-3-0 em.) of different dusts necessary for amoulderimng 
Protection of Printing-machine Boxwheels. P 

Schwenk liger, 108, 243 245 (22 Aug. 1952) 

Protection lentes im operating printing 

machinery duce to exposed boxwheels m effected by fixing 


alrne 


report om the 


to be 


sgninat ace 
sormcweular doors, in which are cut apertures 
prunt ung 
rmal position when mounted. The 
apertures i a little larger than that of 
xwheel is fixed, by a very sunple 
of sheet iron slightly larger 
door, and revolving 


“a per 

rreepomding to the number { rollers m the 
te their 
theme 


a round plate or cia 


the box wheel 
dhemeter than the aperture un the 
with metal-to metal contact on the greased uumner side of 


the door K 


Com ~— Drying Rates Infrared versus Hot 
Wingard and Rozier {labamea 

Inet. Bull, 47, (4), Eng. Erpt. Sta., Eng 

B14 (1952); Chem. Abe, 4, 6870 (10 
Aug 1052 

Ire fied 
infrared be 
heat rates of 


dner a combination of 
with cotton cloth the 
Steam 
longest times 


ompartment type 


steam and ating gave 


Irving and the drying times 
the 


ore rapid drying than steam, 


lowest 
g alone gave the lowest rates 
Infrared heating alone gave m 
ombined «tear 


but the rates were not quite as high as for « 


and infrared ‘ 
PATENTS 

Contng Rollers and Cylinders with Thermoplastics. 

RIP’ G78,367 


Mixture for Singing Machines. Sir 
Farmer Norton & ¢ BP 678,180 

Package Dyeing Machine. ‘© 


hh anit of tank 


Janes 
liquid fast or wna. ¢ 
irtaulds BI’ 677,472 
ected to several units 
and ontrollable out 
that eacl 
ereulating liquor 
packages in the tank Any 
total present may be used col 


using either 


chamber im 


w andl channels arranged untt can be 


invedually and 
from the tank through the 
of unite up to thw 
by 


tanks to the 


withdrawing liquor from ther 
lireeting back to them 
hamber cC.0.C 


y 
mixing chamber and 


the ouxed lquor from the mixing 
Package Dyeing Machine. Obermaier & Cie 

BP 678,251 
ntal part to receive adjacent 
hquor and an 


\ elbo 
to tte free end a prope 


w having a 
lier for feeding the cdve 
end f ranexchange 
support for the goods to be dyed is placed in 
the dve vat This support aleo serves to separate the dye 
vat from the heating and muxing chamber for the dye 


Hank Drying. 


ypright part whose upper seat fr 


able 


Maschinenfabrik 
BP 678,252 

ke through the drving 

earner bara, so that 


Flemaner & Sohn 
If the bare which carry the ha 
chamber turn counter to the adjacent 
f the hanks on two adjacent 
lireetion, all danger of 
ntanglement i eliminated oe. 
Drying Warps, etc. in Open Width. Algemene 
Kunstrijde Unie BP 677,756 
\ drier which does not flatten the threads and in which 
thie oc 


Untwisting Material in Twisted Rope Form. Hradiford 

Divers BP 677,047 

ontinuously taking the twist out of 

roped maternal, eg ormung from a hvdroextractor 
C. & 


the adjacent layers of threads o 


arner bars move in the sane 


is most eoonomically employed 


Assocn 
device for 


Scrimping Bars. J. Dungler BP 677,102 
The bar comprises an axially curved spindle, several 
rollers independently spindle, and 
flexible sleeve surrounding the rollers. Each roller has a 
central bore the axial cross-section of which is convex with 
respect to the spindle, to allow the rollers to assume 
inclinations at varying angles This reduces inertia of the 
moving parts to a «mall value and reduces the friction 
between them Cc. 0. C 
Bobbins of Cloth Expanders. F. Smith & Co. (Whit 
worth) BP 677, 
A bobbin bearing having improved lubrication. 
Feeding Webs between a Series of Rollers. Pembertons 
(Cateshead BP 677,331 
Feeding of fabric, e.g. through a calender, is effected, 
without need to guide by hand the ends of the fabric 
between adjacent rollers, by using a series of endleas-belt 
unite each consisting of an endless belt arranged about 
two pulleys deriving their motion from the rollers. Each 
belt unit m placed on and pressed against the fabric 
carrying side of a roller so that the inner pulley of the first 
or leading unit and both pulleys of the other units are 
between adjacent rollers ©. C 
Handling Tubular Fabrics. Sameoe Holding Corpn 
USP 2,500,038 
Apparatus for forwarding the fabric without imparting 
longitudinal tension 
Batching and Drying Tubular Fabric. 1. Pasold. 
BP 678,055 
BP 678,328 
and Setting Tubular Textile Fabric. 
folding Corpn USP 2,589,344-5 
Apparatus is described in which the fabric is longi- 
tudinally compressed before, during, or after steaming, so 
as to render it dimensionally stable when washed 


rotatable on the 


Preshrinki 


Samooe 


Effecting Liquid Penetration of Fabrics. 
Frederick 
The fabric is drawn continuously through liquid in a 
vat, expecially that of a jig, the liquid being continuously 
sucked through the submerged fabric first in one direction 
and then in the other direction. COC 


Machine. F. Sibel. (SP 2,591,307 
An economical, easily controlled eylinder drier isa 
described which is inherently quick to respond to tempera 
ture requirements; thus if movement of the fabric 
i# stopped, the eylinder cools so quickly upon the heat 
bemg turned off that no damage is caused to the fabric 
remaining in contact with the cylinder. 6. &. 


Tenter. Proctor & Schwartz. USP 2,591,621 
\ tenter which can be worked at high speeds has the air 
nozzles arranged above and below the path of the fabric, 
#0 a8 to discharge large volumes of drying air against both 
aides of the fabric without tending to disengage it from the 
tenter pins. The fabric is kept relaxed throughout drying. 
Cc. &. 
Applying Dry Steam simultaneously to Both Sides 
of a Fabric. Sameoe Holding Corpn. BP 676,166 
A device whereby steam can be apphed to both the 
upper and lower sides of fabric, and condensed water is 
prevented from reaching the fabric Cc. O. C. 


Preparing Printing Screens. J. ©. Pownall and A. R. 
Dale BP 677,630 

The sereen is mounted on top of a frame. A suction 
head is mounted beneath the frame so that it can 
be applied to any part of the undersurface of the screen to 
suck the printing colour through the open parte of the 
aereen and retain it for further use. The edges of the 
design remain sharp and clear, not rough and irregular as 
when the colour is removed by rubbing with rags. 
©. 0. 


change 


Presses for Knitted Garments. Brown & Green. 
BP 678,602 
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Cleaning E from 
Plants. Decker and H. Holz 677,700 
Gases from textile machinery, eg. hot-air drying 
vapours from dry-cleaning plant, which are contamimated 
with dust, fluff, ete., are passed into a chamber wherem a4 
liquid sereen is formed by multiple spray-nozzles. Impuri 
tues are removed, fall to the bottom of the contamer, and 
are drawn off through a liquid seal; cleaned gas m dis 
charged at the top J-W.B 


Lytax Textiloscope Pp 478). 


CHEMICALS; PRODUCTS; 
FINISHING TERIALS 
lene in Chemical Industry. N. Booth. Chem. and 
nd., 812-819 (23 Aug. 1952) 

A survey of the production, handling, and, 
use in syntheses, of acetylene 
Structure of Lanostenol. 

and A. M. Mathieson. Nature, 
Aug. 1952) 

The structural formula for lanostenol m elucidated from 
Fourier synthesis of the iodoacetate; it is shown that the 
formula cannot be fitted to the “isoprene” rule which 
normally applies to triterpenes. As lanostenol coexists with 
cholesterol in wool wax and with ergosterol in yeast, the 
question arises as to whether it should be considered a 
triterpene or a trimethylated sterol J.W.B 
Iron-con Oleines. M. Kehren Melliand 

Tertilber., 33, 853-855 (Sept. 1952) 

Iron present in textile oils containing fatty acids is 
readily removed from the fabric in a cold alkaline scour 
and cannot give rise to the yellowish streaks and flecks 
that have been attributed to it It has no #ignificant 
effect on the autoxidation of the oil, but its presence causes 
errors in the determination of the thiocyanogen value 
(T.V.) of the oil, whieh is of importance in the determima 
tion of the conen T.V.) of highly unsaturated 
acids, which are prone to autoxidation. A revised method 
of determining the T.V. is described A. E.8 
Consumption of Organic Synthetic Detergents in 

the U.S.A. ©. P. Neidig and A. B. Hershberger 
Chem. Eng. News, W, 3610 3615 (1 Sept. 1952) 

In 1939 the greater part of the synthetic detergents was 
used by the textile industries, but now such use only 
about 7°. of the production. In 1951 37°, of all deter 
gents production was synthetic 
Studies in the Surface Tension Measurement of some 

Colloidal Solutions. I Gum Arabic, Gum 
Tragacanth, and Dextrin Sols. 8%. N. Baner): 
J. Indian Chem. Soc., 29, 270-274 (April 1952) 

Determination of the surface tension of gum arabic, gum 
tragacanth, and dextrin sols at various concentrations and 
temperatures has been carned out using a modified form 
of Traube’s stalagmometer. The surface tension of gum 
arabic sol decreases progressively with increase in the con- 
centration of acid added, whereas the addition of alkali 
increases the surface tension in a similar manner. The 
surface tension of gum arabic is also lowered by the 
addition of metallic salts, the order of the effect being 
Li Na > K > Ca > Ba These observations are 
explained on the basis that reversible colloids contain some 
dissolved material in true solution under the following 
conditions of equilibrium 


m particular, 
J-W.B 


Curtis, J. Fricrichsons, 


170, 321 322 (23 


Simple molecules = Aggregated molecules = 
Colloidal particles 
PATENTS 
Emulsifying Agents. General Aniline, USP 2,593,112 
The addition products of 10-25 mol. of ethylene oxide 
and dialkylated phenols (Alk of > 5C; total C > 14) are 
extremely efficient agents for preparing aqueous emulsions 
of oils. c. 0. C. 
Aqueous Soapless Detergents. 11. BP 678,445 
A stable aqueous detergent consists of 8°, of an anion- 
active detergent and a sodium «alt of a carboxymethyl 
cellulose having 0-7-8 sodium carboxymethyl! group per 
anhydroglucose unit of cellulose and still contaming the 
NaCl, Na,CO,, and sodium glycollate associated with its 
manufacture. c.0.€ 
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Derivatives of 

amides. Henkel & Cie 
Washing, wetting, erulsifying, et« 
by treating with ethylene oxide a benzenesulphonamide 
containing at least one reactive H atom on the N atom and 
an alkyl or cycloalky! group of 3 C im the 


Chemicals 
Compounds of formula 
R' CO NR*CH, CHR* NRAR* 
(Ri sat. or unseat. Alk or aralky! of 8.20 C; R* H or 
subst. or uneubst. Alk or aralkyl; R* H or Alk; R* and 
R* H, Alk, or hydroxyalkyl; K* = alkylene; R’ 
Alk of 11-17 ©; X = Br, Cl, or 1), eg 
©, Hy, CON(CH, C,H.) CH,CH, 


are antistatic and softening agents, particularly applicable 
c 


phon- 
BP 678,004 


agents are obtamed 


nucleus 
Cc. & 
ternary Acylamidoalkylammonium Ester 


Antistatic and Softening Agents. Lankro 
BRP 678,004 


hol 


to acetate rayon, 
Antioxidants. Standard Development Co 
BP 678,118 
Bis(alkoxyhydroxypheny! alkanes in which the OH 
group is para to the alkoxy group are extremely effective 
stabilisers for many materials susceptible to atmospheric 
and/or thermal degradation &. C 
Sizing with Nylon Solutions. Pritich Nylon Spinne 
BP 678A! 
A «ize, particularly suttable for nylon, consists of a solu 
tion of a CO-NH-containing polyamide dimeolved in an 
acid-free mixture of an aliphatic aleohol of 1-3C and 
formaldehyde 
Protein Derivatives Auxiliary Products. Allied 
Colloids (Manufacturing) Co BP 678,103 
Addition of a 1:2-alkyleneimine to an aqueous solution 
or dispersion of a protem, the pH being mamtained at 
4.10 and the proportion of unchanged imine never bemng 
allowed to exeeed 5 on the wt. of the protein, yields 
compounds which are of use for treating leather, paper, 
and textiles 
Waterproof Coating Composition. Wingfoot Corpo 
BP 677,556 
A coating composition for raincoats, tents, ete. consists 
of a dispersion in water or an organic solvent of a water 
insoluble coating material and finely divided, solid, non 
porous fillers or pigments, which need not be hydrophobi 
The amount of filler (in g.) per 100 ¢.c. of coating material 
Is 
44-87 O38 y? + 1-625 
wet density (ib./cu. ft.) of the filler in the dis 
The coating given by such a com 


(Wy 
persing medium used) 
position is impervious to liquid water but permits the 
passage of water vapour at a relatively high rate. CO. C 
Water- and Composition. 
Laboratories & Texti Processing Co 
USP 2,501,368 
A dispersion of a chlorine-containing vinyl! resin, poly- 
viny! chloride, or polyvinylidene chloride and antimony 
oxide is used 
indians Agent for Printing and Paddles Pastes. 
FBy. P 676.806 
\ binding agent, which is soluble in water wat readily 
convertible into an insoluble, supple, film #0 as to 
yield printa which are fast to washing and do not impair 
the handle of the fabric. 


Treeadale 


elast u 


consists of polymers of esters of 
acrylic or subst. acrylic acid containing amino or “imino 
groups, which polymers are water-insoluble but yield 
water-soluble salts with acids. Pastes containing such 
binding agents are stable for days at ordinary tempera 
tures. COC 


Furfuryl Carbanilates as Fungicides. Monsanto 
USP 2,591,588 


Compounds of formula— 


-NHCOOCH, 0 


R° 
(RB = H or Cl) are good fungicides, suitable for application 
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Cellulose Nitrate Lacquers containing the Rosin 

2,5 


organi 


son to textiles, furs, et« c 


er of 2: 
Mills 


letramethyloleyed 


(retveral 
2266 hexanol rosin ester im 
J of the 
it rewulte in 
harder without 
m nor 
Up to twice as much 


wit! 


Added to 


glows ancl at 


repeat style um preset 


cellulose nitrate lacquers 


jilant 


filme having mwrre lewat 


aac rifice f and abras does it 


increase the viscomty of the juer 


of the rosin eater may he used ase of nitrate Use 


of large proportions of the rosin ester has the advantages 


omty of the lacquer and, because of the 
tolerance for plasticwers, allowmg production of 


flexible files & € 


Organotin Compounds 


f reclucing the wie 
highly 
Stabilisers for Organic 
Materials containing Halogens. Meta! & Thermit 
Corpn USP 2,591,675 
KE Alk, alkenyl, Ar, or 
K* and K* may H) «tabilime 
ontamng halogen, eg. polyvinyl 
& © 


Compounds of formula 
heteroeyele racials, 
organi 


hlorde, expecially to 


Whitenmng Agents (LV p. 460, 470) 

Utileation of Chaff and the like for the Production of 
Furfuraldehyde as a By product of Flax Processing 
VI p. 474) 

Paper 
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Extramolecular Interaction and the Colour of 
Organic Compounds. A. lemuailsky Eighth 
iniline Liye Conference R.)*, 88-120 

The quantum-mechaniceal bass of the theory of colour 
in organie compounds ts outhned, and the author's views 

67, 198-199 


molecules or between 


on the formation of ‘exo. bonds 

May 151) ) different 
separated chromophoric systems in the same molecule are 
\ survey us made of the experimental basis 
for thew of work by the author 
and his associates on dyes contaming a pair of chromo 
plore systems perated by an insulating « hain of atoms 
that breaks the conjugation (~ 300 new compounds of 
this type were Selected given 
m the form of tables and absorption curves There are 
references A. E.8 


het ween 


yiven in detail 


views and, in particular 


resulta are 


See 68 460 (Now. 10562) 


Phase Equilibria in Suiphonte Acid yl Systems. 
Taylor and G Vineent J.C.S., 3218-3224 
Aug. 1052) 
olutulity and vapour pressure relations for the syst 
Cl and p Br) measured, ok hvdrates 
identified, and several heats of solution and of dissociation 
tloulated a Yreater stability of mono 
in agreement with 


probable HH 


Some Reaction Products of 3-Chloro-4:6-dinitro- 
benzoic Acid. H. Goldstein and R. Stamm. Helr 
Chim. Acta, ¥§, 1470-1475 (Aug. 1952) 

The chlorine atom m 3 acid is 
replaced by other substituents when 
Reduction of the above 
hydrochlome acid gives 


have been 
madicate 
to hzwher hydrates, 
former H 


hydrates relatively 


rome «tructures for the 


motile and eaaily 
treated with nucleophilic reagents 
by stannous chloride im 
uniquely 4-chloro. 1:3. phenylenediamine, whereas catalytic 
hydrogenation in presence of Raney nickel affords 3-chloro 
4 nitro 4 case ss the diamino 
void produced H. HH. 
the / P “4 P 
Uftimtsev and M. I. Chernvak. J Chem 
S.R., 22. 926 
The ep. ft on adding a bistalphite 
is isolated as the 
Na or K salt. Analysis shows that one mol. of bisulphite is 


aminobenzae acd, and un ne 


lien 
e290 (June 


to a soln. of 
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combined per mol, of the sulphome acid, so that it may 
have either of structures I and II 


H, 
NH, 8O,K 


a 
SO\K 


HH 8O,K H 80,K 
(il) 


KOS HO. 


The bisulphite epd. is stable in acid soln., but decomposes 
in alkaline soln. to give the original sulphonic acid It 
does not couple with diazonmm «alta, but may be diazo 
teed and coupled with suitable components to give azo 
which differ in hue from the obtamed by 
diazotiaing and coupling the original sulphonic acid, but 
are converted into these when treated with alkali. The 
epd. must therefore be assigned structure I A.E.8 
4:5-Dinitrophthalic Acid. H. Goldstein and J..P 
Merminod. Helv. Chim. Acta, ¥§, 1476-1480 (Aug 
1952) 
4:5-Dimitro-2-methylbenzore acid and also 4:5-dinitro- 
1:2-xylene are readily oxidised to 4:5-dinitrophthahe acid; 
the last has a mobile nitro group, which is easily replaced 
by other substituents when treated with nucleophilic 
reagents such as aq. NaOH, methyl! alcoholic potash, conc 
ammonia, and aniline H.H 
Basic Character of Amines and their Reactivity. 
B. A. Poray-Koshita, Eighth Aniline Dye Conference 
43-55 
The kinetics of the reactions of aromatic amines, includ 
ing acylation, diazotisation, and the formation of anils, 
diazoamino compounds, and iminazoles (from o-diamines 
and a carboxylic acid), are studied in relation to the basic 
dissociation constants of the ammes. All the reactions 
ean be included under one general scheme, according to 
which the first stage is the formation of a bond between 
the unshared electron pair on the amino N and an ele: tron- 
deficient atom in a polarised attacking molecule, e.g. 


dyes, dyes 


R'NH,-C(OH)-R® 
0 0 


R'NH, + *C(OH)R* 


R-NH, + *N-OH RNH,N-OH 

The mtermediate epd. so formed splits off a simple mole 
cule, such as HO or HC1, to give the final, stable product. 
The readiness with which such reactions occur is therefore 
determined by the basicity of the amine and by the readi- 
ness with which the attacking molecule is polarised. The 
first of these conclusions is abundantly confirmed by data 
given in this paper and by those of Gerchuk ef al. and of 
Lastovsky (see pp. 465-466). There is no direct experunental 
evidence for the second, but it i considered that an 
examination of the catalytic action of protons on these 

reactions provides indirect evidence. A. E.8 

1952) 
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Effect of Certain Factors on the Rate of Diazotisation 
of Aromatic Amines. T. N. Vernikovekayva. Eighth 
Aniline Dye Conference S.S.R.)*, 56-73. 

A survey is given of theoretical and practical work on 
the kinetics of the diazotisation reaction. 18 amines are 
examined experimentally. The conen. of acid (HCI or 
H,S80,) is varied from 0-05 to the concen. of amine is 
0-005 s.. and half of the theoretical amount of nitrite is 
The time for complete reaction (starch-iodide 
In other experiments, additions 
of neutral salt (NaCl or KCl) are made. The reaction rate 
increases steadily with increase in conen. of HCl, and 
addition of NaCl or KCl produces a further increase im 
rate. It is considered that the Cl ion is a@ positive 
catalyst and the H* ion a negative catalyst for the reac 
tion. Other factors being equal, high rate of reaction is 
associated with the presence of electrophilic substituents 
in the amine. The results over the present range of acid 
concentrations are contrasted with those previously 
obtained by the author in a lower concen. range, in which 


added 
indicator) is determined. 
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the variation m rate amongst the amines is much leas 
When H,SO, i# used in place of HCl, reaction rates are in 
general lower, and with rising acid conen. the reaction 
rate at first fails and then rises. The results are considered 
on the bass of reaction between the ammeonium son and 
undissociated nitrous acid, and two mutually opposing 
tendencies are attributed to electrophile substituents - a 
tendency to delay the reaction by reducing the basic 
character of the amine and therefore the concen. of 
ammonum son at low acid conen., and a tendency to 
accelerate the reaction by increasing the mobility of 
H atoms in the intermediate product The relative 
behaviour of different amines is therefore greatly 
dependent on acid conen.; the apparently divergent 
results of various workers are to be attributed largely to 
thes circumstance. In the discusson following the paper, 
erticwsm of the experimental method as maccurate 

countered by the author. A. E.8 

400 (Now 


See J 1452) 


of the Diazotisation Reaction. |). A 
Poray-Koshits Righth Aniline Dye Conference 
(USS.R.)*, 74-78 

The results of Vernikovskaya (above) and of others on 
the rate of diazotisation are most readily interpreted on 
the author's general theory of the reactions of amines 
(p. 464), Le. on the assumption that the primary reaction 
occurs between the free base and a nitroso group. Intro 
duetion of ortho or para electrophilic groups into the amine 
will retard the first stage of the reaction (complex forma 
tion) and accelerate the secomd stage (complex + 
diazonium ion). The effect of excess of HCI is complex 
Thus, chloride ions activate nitrous acid by converting it 
partly into the more active nitrosyl chloride, and at high 
{H*) the still more active [CI-N-OH)]* is formed. Con 
version of the intermediate complex into the diazoniam 
ion is encouraged by chloride ions and discouraged by 
hydrogen ions. It is shown, in agreement with the results 
of various authors, that at a conen. of acid that is 
sufficiently low to permit the conen. of free base to be 
appreciable in all cases, strong bases may diazotise more 
rapidly than weak bases, whereas at higher acid conen., 
at which the hydrolysis of salts of strong bases i largely 
suppressed, weak bases will diazotise more rapidly than 
strong. Other evidence from the literature m cited in 
confirmation of the proposed mechanism. A. E. 8 


See J.5.D.0., 66, 400 (Nov. 1062) 


Reactions with V Mechanism of the Diazo- 
- Aminoazo Trans- 
usius and H Hele, 


icta, 3§, 1524-1527 (Aug 


benzene 
R. Wetsser 
1952) 

It is shown by means of “N that the transformation of 


diazoaminobenzene to p-aminoazobenzene, effected by 
aniline hydrochloride, takes place through a quantitative 
exchange between the -N-C,H, group of the triazene 
derivative and that of the aniline salt. The central 
nitrogen atom of the diazoaminobenzene m not concerned 
in the exchange H. HLH 


Nature of the Internal Hydrogen Bond (in Azo 
Compounds}. A. Burawoy, A. G. Salem, and A. K 
Thompson. Chem. and Ind., 668-669 (5 July 1052) 

Spectroscopic observations on numerous derivatives of 

I-phenylazo-2-naphthol in various solvents show that 
equilibria exist between the two possible tautomers, and 
that they vary with the solvent and the nature of sub 
stituents in the phenyl group. Details are given of selected 
examples — |-phenylazo-2-naphthol in hexane, aleohol, 
chloroform, and 50°, alcohol exists as azo and phenyl! 
hydrazone tautomers, the former present in appreciable 
quantity only in hexane. Spectra of |-p-methoxypheny! 
azo-2-naphthol in the four solvents show the phenyl 
hydrazone tautomer to preponderate slightly only in dilute 
alcohol, the methoxyl group having stabilised the azo 
tautomer. Introduction of two me thyi groups to give 
reduces 
the methoxyl! effect; the phenylhydrazone long-wave 
absorption band becomes preponderant in chloroform 
solution. Results are held unambiguously to exclude the 
interpretation of substances containing an internal 
hydrogen bond as ‘resonance hybrids’ 
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ey of ~~ yy Dyes and their Tendency 
Hue on a Magnesium Hydroxide 
L. M. Kulberg. J Chem. U.S.S.R., 
22, 960-973 (June 1052) 
The author has shown that it is a general property of 
dyes of formula 


(OH) 


HO NO, 
to react with Mg(OH), with a change in hue, and that the 
product is derived from the quinonoid, nitronie acid form 
of the dye, en 
N-N N 
OMg-OH 


He now shows that hydroxyazo dyes in which the NO, 
group « absent or in the meta sition show a change im 
hue only when the OH is orthe to the azo link 
~onsidered to have the 
attributed to this 
behaviour of an alkaline soln 
formas a criterion of the type of Mg epd. that the dye forme 
there = no change of hue when the Mg epd. m of the 
co-ordination type, and the hue hanges to that of the Mg 
epd. when this is a deriv. of a nitronic acid The Meg 
reactions of 32 hydroxyaze dyes are tabulated. A. E.S 
Acetate Rayon Dyes. I] Poly hydroxyethyl aniline 
Dyes. H. Wahl, Y. Arnould, and M. Simon. Aull 
Soc. chim. France, 366 360 (1952): Chem. Abe, 46, 
7331 (10 Aug. 1952) 

Spectra and m.p. of monoazo dyes derived from aniline 
and ite substituted and chloro 
anilines, coupled with diethylaniline, ethylhydroxyethyl 
aniline, bishydroxyethylamline,  ethylbishydroxyethyl 
aniline, and ethyltrishydroxvethylaniline are given 

Azo Dyes from 4-Amino-!-naphthylacetic Acid. 
Y. Ogata, M. Okano, and Y. Kitamura. J. Org. Chem... 
16, 1588-1502 (1051): Chem. Abe, 46, GILT (10 July 
1952) 

Various | naphthylacetic acids are made by the FeO, 
K Br-catalysed naphthalene and its 
substituted derivatives with chloroaceti Naph 
thylacetic acid itself is nitrated with furmng nitric acid in 
acetic acid at 25-30 ¢., and the product reduced with Sn 
and HC! to produce 4-amino-l-naphthylacetic acid. This 
on bemg diazotined and coupled with phenols gives dyes, 
eg. of the following colours. red (with a-naphthol), 
orange (J-naphthol), brown (Naphtol AS), violet (H ard 
or chromotropic acid) K.K.F 


Bromination of Compounds containing Two 
Aromatic Nuclei. Bromination of Aryl- 
amides of 5-Nitrosalicylic Acids. ©. V. Jadhav 
and P. G. Nerlekar. J. Indian Chem. Soc., 29, 234-237 
(April 1952) 

Bromination of arylamides of 5-nitrosalicyle acid when 
earried out im glacial acetic acid gave the corresponding 
except the 
case of the o-, m-, and p-nitroanilides, when no substitution 
of the arylamide group took place, and in those of the 
o and p-anisidides, when two bromine atoms were intro 
duced into the arylamide part of the molecule. With liquid 
bromine more highly brominated compounds were formed, 
except im the case of the m- and p-nitroanilides and the 
o-anmidide 
Formation of Aryl-N-nitrosoureas. K.P) Laxtoveky 

Eighth Aniline Dye Conference (USS 

Diarylureas Ar’-NH-CO-NH-Ar*® are nitrosated with a 
soln. of nitrous anhydride in acetic acid, and the products, 
which are in all cases mononitroso derivatives, are treated 
with an alkaline soln. of S-naphthol to give azo dyes 
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Exchange Reactions of Urea Derivatives. M. P 
Gerchuk, D. A. Livshite, and S. Z. Tayta Kighth 

Liye Conference USS 35-42 
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Light Absorption of some Colour Couplers derived 
from p-Phenylenediamine. I Relation between 
Light Absorption and Structure of the Azo- 
methylene Series of Dyes from p-Phenylene- 
diamine Derivatives containing the Pyrazolone 
Nucleus. K. Furuya and F. Ueno. J. Soe. Set, Phot 
Japan, 13, (4), 27-33 (1051): Chem. Abs., 46, 7447 
25 Aug. 1952 

Absorption curves 


The first 
with a 
Blue 


ne nucleus attached 


of 16 compounds are given 


abeorption near the green region, 


second, smaller maximum at shorter wavelengths 


transmittance when the benz 
to the 
NH,, 


benzene 


Absorption Sasotee of Di- and Tri-phenylmethane 
Compou \ Perekalm, M. V. Savostyanova, 
and K. Mor Chem. , 22, 821 
820 (May 1052 

Absorption TOO 


ohohe soln f «ch 
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Fundamental Polarisation of the Luminescence of 
Dyes Fluorescence and i-Phosphorescence. 
E. Laffitte. Comp ” 234, 424 426 (1952): Chem 
ihe, 46, Julw 1052 


The fundamental polarisation p, 


examination results are discussed 


of the 
values f 


fluorescence is 
the followmg 
being Fluoreseeim 
B O43, Euchrysine 
nol 47. The phosphores 
batribution as the fluorescence, 
slightly with 
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ives in solid solution in Plexiglass 
45, Aeridine Yellow © 42, Kh 
43, trypatiavine O42 
cence has the same spre 


f the spectral region 
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but ite degree of polarisation 
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increasing wavelength —trypaflavine Euchrysine 

Iminazole Derivatives. Il Nitration of Benzimina- 

zole Derivatives and the Preparation of some 

1 :2-4:5-Bisimi Derivatives. 

1:2-4:5-Bis- 

L. 8. Efros. J 

22, 1008-1015; 1015-1024 


In agreement with the observation of Kym and Katner 
(Ber., %, 3968 (1912) ) it shown that, im the nitration of 
benziminazole and ite 2-methy! deriv., the seeond NO,, 
which mtroduced with some diffic ulty enters the position 
ortho to the first, yielding the 5:6-dinitro deriv The 
explanation now advanced for this behaviour uw based on 
the supposition that the benzene ring of benzuminazole is 
deformed! and ite conjugation disturbed, particularly at 
the 5-6 link, which is conmdered to have a bond order 
approaching unity The dimitro epd. may be reduced to a 
diamine, which will react with a carboxybe acid (R®*COOH) 
and HC! to give a deriv. of 1:2-4:5-bisummazolobenzene 
(i R' H or CH,). A number of such compounds are 
prepared and their properties studied. Considerations of 
the type advanced above for benziminazole are apphed to 
I and lead to the prediction of an unsaturated condition at 
*) positions, similar to that found in anthracene 
I, in fact, behaves analogously to anthracene im many of 
its reactions. Thus, it i oxidised by chromic acid to give, 
in good yield, the coloured quinone IL, whichis only very 
feebly but dissolves in alkalis to give a violet-blue 
soln. This i« decolorised by hydrosulphite, but the leuco 
epd. formed readily re oxidises in the air As mm the case 
of anthracene, chlorination and bromination of I proceed 
readily in the giving products that, like 
the onginal substance, are oxidised by chromic acid to the 
quinone. Nitration occurs also in the meso position, giving 
mononitro compounds only. 


the meso 


basic, 


meno 


0 


RC 
H 


(1) (Il) 
A. E.8 
Styrene and Cyanine Dyes derived from Naphtho- 
1:4-thiazines. F. 8S. Babichev. Ukrain. Khim. 

Zhur.. 16, 188-108 (1050): Chem. 46, 5054 

(10 June 1952) 

2:3-Dibydro-3-methy!-2-methylenenaphtho| 2 
treated in benzene with— 

CH, CO-CHBr-C,H, or CHyCO-CHBr-COOC 
yields addition compounds from which, after separating 
as the perchlorates and decomposing with aqueous- 
alcoholic HCl, naphtho-1:4-thiazine derivatives are iso 
lated. These on treatment with varying amounts 
p-dimet hylaminobenzaldehyde brown, and 
green styrene dyes on the one hand; and with ethyl ortho 
formate evyanine dyes on the other. Thus, the methyl 
pere hlorate of 2-phenyl-3 methyl-7:8-benzobenzo 1:4-thia- 
zine heated in ethanol with p-dimethyvlaminobenzaldehyde 
yields the green methyl perchlorate of 2-pheny!.3 Pp 
dimethylaminost yryl-7:8-benzobenzo- :4-thiazine. 

R. K. F. 
Some Trinuclear Cyanine Dyes. V Attempted 

Synthesis of Dyes isomeric with those of the 

Neocyanine Type. F. M. Hamer. J.C.S., 3197-3211 

(Aug. 1952) 

Four trinuclear trimethinceyanines have been synthesimed 
by condensing a meso-methyltrimethincyanine with @ 
heterocyehe aldehyde or with an anil, Other meso. 
substituted trumethine have also obtamed 
via the known method involving 2-substituted benzoxazol- 
\ trinuclear trimethincyanine resisted quater- 
nary salt formation. Absorption data are recorded. 


Synthesis of Trinuclear Sensitising 
J. Soe, Sci. Phot Japan, 13, (2), 24 
dhe, 46, 6531 (25 July 1952) 
1-Ethy! -4-[3- (1 -ethyl-1 (4H) -quinolylidene)propeny! }- 
quinoliniam iodide (1) was synthesised from lepidine 
ethiodide (LI) and ethyl orthoformate (111). Mechanisms 


I }thiazole 


give violet 


yanines been 


jum salts 


27 (1950) 


ar wi 
33 
ot 
C6 
4 
pe 
None 
Nome 2 
Nome 
‘5 Nome 
None 
| None 
4NO), 
A. E.8 
| 
} 
‘ " 
HG 
' 


Now 1962 


are given showimg 
yhidene )ethylidene propenylene bus 
obtemed by imteraction of I and Hl, and 
1:1 -chethyl-4:4 -cyanine iodide from I and II. 
(3: 4- Dumethy! -4- thiazolin.2-ylidene jethyhudene jpropenyl 
ene } bes| 3:4-dumethy!thiazolium iodide | (IN 
from the normal carbocy anne 3:3 4:4 -tetra- 
methyl. 2:2'-thiazolocarbocyanine iodide) (V) and IIT in 
acetic anhydride, and from V and 2-(2-anilinowmy! 

3:4-dimethytthagolium iodide in acetic anhydmde with K 
acetate 


Synthesis of Polymethinami icyani r 
Ogata and K. Sugimoto. Rept. Ser. Research Inst 
(Japan), 27, 332-335 (1051): Chem. Abs., 46, 6837 

July 1952 
H, Ni H,) CH-CH | -CHO (1) (0-1 g.) heated at 100 

mn. with 2-methylbenzothiazole ethiodide (11) 

(15 g.) in pyridine (0-5 ¢.c.) gave the blue methylanilino 

hexamethinbenzothiazole ethrodide (IIL) 

was similarly condensed with 11 (0-3 g.) to give IIL 
1 (0-19 g.) and piperidine hydrochloride (13 g.) im methyl 
alcohol (2 c.c.) for 2 hr. at 100'« mided to dil 
HCl, allowed to stand overnight, the ppt. being then freed 
from « small amount of an imeoluble with 
acetone and crystallmed from dil. HCl, gave the red 
N(CH,) (IV) (tg). TN 
(20 mg.) and Il (20 mg.) heated for 3 mun. at 100 c. m 
pyridine with stirring gave LIL, which was easly converted 
to anlinohexamethinbenzothiazole ethiodide by heating 
for 20 mim. in methyl! alcohol contaming «a few drops of 
amine. This anilino dye had previously been obtamed in 
the same way from acetanilidohexamethinbenzothiazole 
ethiodide (V). V (5 ¢.) heated with piperidine (0-1 ¢.c.) 
in ethyl aleohol (5 c.c.) gave a purple soln., from which, 
after cooling with running water overnight, the 
ethiodide (V1) 
Heating V (1-25 g.) for 10 min. at 60°c. with 
dipropylamuine (0 adding 50°, K,CO, (6 ¢.c.), and 
sturrmg for 2 min. gave 3-ethyl.2-benzothiazolepenta 
methin-o-aldehyde, which was condensed with piperidine 
hydrochloride to yield VI O° 


Cyanine vil of Tetramethyl- 
I. Levkoev, A. F. Vompe, 
N.N and S. Barvyn. J. Gen. Chem 
US.S.R., 22, 879-886 (May 1952) 
The synthesis and properties are described of 23 
syminetrical tetramethylthiacarbocyanines of formula 


2-(L-ethy!-4(1H jquinol 


how 


was obtarned 


cooled, 


substance 


blue 
Wits 
deposited 


CH, 


H,C 
(R' CH, or CLH,; R* H, CH,, or CLH,), each of the 


six possible arrangements of the methyl groups being 
represented Introduction of an extra pair of methyl 
groups symmetrical dumethylthacarbocyanine 
causes the absorption max. to undergo bathochromic dis 
placement, which is at its greatest the new methyl 
groups enter the 5:5°- or 6:6 positions A. E.8 


Action of Amines on certain Thiacarbocyanines con- 
an Alkoxy or Alkylthio Group in the 
meso-Position. N. N. Sveehnikov, LL. lL. Levkoev, 
B.S Portnaya, and E. B. Lifshits Doklady Akad 
Nauk S.S.S.R., 84, 733-736 (1 June 1952 
Thiacarbocyanines of formula 


Ss 8 
-CH:C CHe 


CH, 


into «a 


N 
CyHy X 


(X anion and A ©-Alk or Alk) react very readily 
with primary and secondary amines to give a new group of 
thiacarbocyanines (A NH-R, NR,, ete.), which show a 
hypsochromic shift, attributable to the electron-donating 
power of the N, of 56-89 my. in their absorption max 
(compared with A H) They also with ter 
tiary amines, Alk-X being removed with formation 
of symmetrical molecules containing the grouping 


N 
C,H 


react 
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<HOOCHs of 
\ NH-R, 
ami fo 
erouping 

chloride to 
These show a 
extinction coeff 
fact 


For 
treatinent NaOH leads t& 
rmation of symmetrical anii« 
CH NR)CHe), which with acetyl 
for which A NE-OOCH, 
shuft The max 
ws relatively low for all the dyes. This 
hypeoohromic shift the 
ruted to lack of planarity 
factors A. E. 8 


dyes m which 
lows of HX 


oniemmg the 


with 


react 
give thiecvyanines 
emall beathochrom 
and the relatively 
nen acylated compounds are attrit 
im the molecules 
nko. J 


arming trom stern 


I. K 
, 22, 870-874 (May 


Chem. U SSR 


Four new cyanine dyes of formula 


or nC Hy) prepared They are unstable, and 
attempts to separate them from soln cessful 
Their absorption maxima in ethanol soln. lie at ~ 600 my 
(~ 4 my 


were 

were 

value for the corresponding thiazolecarbeo 

eyarine without the ethylene A. 

N-Aryl Iph yiqui imi 8. |. Burmustrow and 
E. A. Titov. J. Gen SSA, 22. 08 loos 
(June 1952) 

Three of the hitherto uninvestigated N-aryleulphony! 
1:4-quinonemunes C,H HOO, CHOC SO, 
and CHyC HOO naphtha 
qua deriv.) are prepared by 
sulphonyl 1:4-amimophenols 
dichromate They are 
liberate iodine quantitatively from an 
wiving the deriy react 
readily in alkaline soln. with phenol or a-naphthol to give 
an indophenel (eg. H,OW) amid an aryl 
sulphinate A. E.8 


Nitrobenzenes and their Deriva- 
I. 8. 8S. Joshi and K. 8S. Gupta. J. Indian 
, 29, 193-195 (March 1952 

3:5-dinitro derivatives of 1:2:4-trichlorobenzene, 
4-bromo-1:2-dichlorobenzene,  2- brome. 1:4-dichlorobenz 
ene, and 1:4-dibrome.2 
chlorobenzene prepared With 
aniline, p-toluidine, and prperidine, these nitro compounds 
gave the corresponding 
nitrobenzene With o-amimophenol the cor 

responding dihalogenonit rophenoxazine was formed, e.g 


Chem. 


soln. of «a 
They 


soln 


with an ac 
substances 


acid vodide 
they 


orange vellow 


onginal armimophenol and 


have been ammonia, 


derivatives 


OH Br 
NH, ON 


H.R. 
Sulphenic | and Selenenic Acids and their Derivatives. 
i of S ic Esters from Seleno- 
Chim. Acta, ¥§, 1591 


For 
bromides. W 
1503 (Aug. 1952) 

Methyl! anthraquinone. |-selenenate may be obtaimed by 
the action of mowt silver oxide in methanol on l-anthra 
quinonyl This establishes that 
the formation of seleneni does not necessarily 
require an pntermediate selenyl acetate. Me 


Hel 


Jenny 


reaction 
eaters 
milver 
reacts with L-anthraquinony! selenobromide in dioxan to 
form anthraquinone. | -selenenic acid H. HLH 


Studies in Vat Dyes. IV Preparation and Dyeing 
Properties of Di-imines from 2:7-Dibromo- 
K. D. Desai and K. H. Kunde 
J Indian ¢ hem Soe., 29, 23% 240 (April 1952) 
Brown and violet vat dyes were obtained by condensing 
2:7-dibromophenanthraquinone with and 2-amine-., 
l-amino-2-methyl., and 1:5-diamino anthraquinones by 
the Ulimann method, corresponding 2:7 -bis 
anthraquinonylaminophenant hraquinones Similar com 
pounds were obtained from 2:7-diaminophenant hraquinone 
with -chloro.4-acet ylamimoant hraquinone 3-brome 
benzanthrone. Faatness to light of 5 to 7 and to bleaching 
of 2-3 was obtained Cc. HR 


giving the 


and 


_ 
H 8 
Xik' ¢ R' 
H, 
NO, 7 oO NO, 


tos IV 


Significance of the Hydrogen Bond in the Chemistry 
of Vat Dyes. No Bighth 
known 


Liye 


whuch 
@ 
hydro 


given of 


have 


wen 


in ‘ ributable te 
tudanthro ‘ ‘ and sulphurt 
of thew 


cmula (1) for 


eaters, at ets « low the formation 


aul ‘ ‘ netrieal f+ 


theoretical grounds (ane 
rmula (11) 


tetitaily, t 


‘ 1 te 
ith ts 


has been 


exper ut thie has now 


teen 


erkimet lisulph ire 
hiatinet from 


idered to be 


juite 


hanthe 
work show 


hydroxyls 
obtamed by 
undanthrone «a 
but of the 
Aiphurt 


benzoviation ‘ yor 


Similar 


Vv, the 


tet ras eater of 
prepared directly, 
tetra-ester IV 


be rexfuced to the 


‘ hina 
well yellow 
the 


thant hronm own, 


eater 


fluorescent sub 


reaclily the au it ia well known 


presence of 
The 


tetra-ester 


effect to one } molecule 
Consequently tra ester, 
two of the ester yg ’ plit off, giving the violet 
ester derived with 
and lately by ne 
iment 
whifte 


m ite 
potential 
com a te 
ation 
itralisation 
Phe tri-ester 
ester LIT, 
thon 


with triester can be molated 
may be ox alkaline sole >the 


which on on agent 


Simple acidificatio 
mdanthrone 


on the tet ra-coate tetrahy 


on 


Ni OW 


OO SOLK 
iV) 


Vhe 
dives and leueo vat esters are 
Hrown BR, Anthraswol HR, Anthrasel Orange 
Indanthren Brillant Viole KK 
thren Hlae OG The aut) has show: 
Brown BR contames only tw 


r groupes 


effects of hyvdrowen- bonding un the followmg vat 


Indanthren 


and Indan 
that Anthe 
of the expected six 
formula 


ana 


and he assigns to it 


Nat 
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The 


Varn 


variations in colour and fluorescence of solutions um 


solvents of dibenzanthrone and 


are discussed Solvents fall 
them ability to form 
the dyes The 
mocated with the well known effect 
hue of 


mto two groups according to 


hydrogen bonds with the CO oups of 


variations observed are conmadered to be 
of humidity on the 
dyemge obtained with these substances 
effects m 


its ether are 


maily, 
16:17 -chhydroxydibenzan 
mudered 


hydrogen. bonding 
throne and attention bemg given 
formed 

and phenols and to 
chether on some such 
when dyed on a textile) for 
The author's postulate 
f a seven membered ring formed by hydrog 


ilar 
fimethyl ether 
the yeneral 


em. to the between the 


ence of this 


(sreen 
depen: 
with 


(eg water 


ite colour, which wm otherwise 
ren- bonding on 


this series of dyes is criticased in the discussion that follows 


the paper A. 


© 


68, 460) (Now 
Sulphonation of Polycarbocyclic Ketones. A. WM 
Lukin. Kighth Liye S.S.R.)* 

135 166 
The author gives a review 
compounds 


1052) 


Conference 


of hus work on the double 
sulphonoxides formed between carboeyelie 
loketones and SO, 


polyey on their appheation sulphona 


thom their possible mechaniam of 
sulphonation by means of oleum or sulphuric acud. Prior 
to this work, only the sulphonoxides of 


anthraquinone had been sulphonoxides of 


role m= the 
very unstable 
recorded The 
have been mvestigated in 
benzanthrone, 4:5-0:10-dibenzo 
watibenzanthrone, and pyranthrone 
Sulphonoxide formation is accompanied by a bathochromu 
effeet. One SO, molecule m bound by each CO group, but 
4 further molecule may be taken up without appreciable 
further effect on the hue The second SO, less firmly 
held than the first, to which it is considered to be bound; 
it w slowly removed when the preparation is subjected to a 
Sulphonoxides are rapidly reconverted by 
water tito the polyeyche ketone and H,SO, 
them at 170 for 2-3 hr., monosulphomie acids are 
obtamed in yield (~ hoo from cdibenzopyrene 
from benzonaphthone, benzanthrone, and 
~ 80°. from Sulphates 
some of the polyeycloketones, e.g 
benzonaphthone, 3HSO, 
SH,SO, and 
These are quite distinct 
polyeyelie ketones in 93 
stable to heat and do not 
“ating It is commdered that, when 
H,SO),, th olvyevyche ketone 
mainly xide, which constitutes an 
intermediate product for sulphonation in this medium and 
olewn; at lower H,SO, conen., the polycyeloketone is 
mainly Spectrum data are given m 


the following compouncde 
detail 
pyrene 


now 
benznaphthone, 
3:8 quinone, 


stream of air 


On heating 


good 
quinone, ~ So 
pyranthrone; 
are prepared 
‘ il SO, 


from 


from 
from 
satibenzanthrone, 
from pyranthrone 
na of the 
relatively 


in hue 
HSO, 
vield 


from solutio 
They are 
sulphone 
dissolved m con tw ) 


acids on he 


is present as sulpho 


present 


suppor 
pre went ur 


as sulphate 
t of this view Phe nature of the molecular species 
sulphonation acids is discussed. 61 references 
A. E.8 


are given 


See 


68. 400 (Now 


Formation and Hydrolysis of Anthraquinone- 
sulphonic Acids. V. V. Kozlov. Highth Aniline Dy 
167-180 


hee De, 6B 460 (Now 


Chemistry of Indanthrone. 
Piperidine on 3:3 -Dihal ones a 
the N-Methyl Derivatives of 3:3 -Dibromo- 
indanthrone. W. Bradley and H .. Nursten 
J 3027-3033 (Aug. 1952) 

The mechanism of the replacement of the two halogen 
hydrogen (ef. J.C.S., 2177 (1951): 4.8.p.0., 67, 
463 (1951) ) is now found to unvolve reduction of a quinone 
nucleus H.H.H 
Mechanism of the Intramolecular Condensation of 

N-Arylamides Acids. A. 
Petyunin. J Chem. , 22, 975-979 (June 
1952) 

Condensation un 


1952) 


Conference (1 
1462) 


Vil Action of 


stoma by 


tion 


presence of sulphuric acid of N-aryl 
amides of a-hydroxycarboxylic acids, e.g 


HyNH-CO-CAr OH 


to yield oxindole derivatives is shown to proceed with 


intermediate formation of a coloured halochromic 


salt, 


ant 
x 
len 
exter of 
lerived 
Scholl by 
’ tetralenz 
tetrahyd 
ard thee 
that i 
i 
N © | 
on OH 
(t) Il) 
o 
Ay 
(ttl 
o> 
N N 
O-80,Na 
\ 


Now 1952 


eg. CH which then undergoes ring 
closure to give eg 4 tiphenyloxindole The N-argi 
amide of the a-chloro acid reacts smuilarly. 3:3. Dipheny! 
oximdole, 3:3-bie-2:4 dimethoxyphenyvloxindole, and 
3.3-dipheny!-4:5.benzoxindole are prepared in good yield 
by these methods A. E.8 


Acids. A. P. Terentyev and L. A. Yanovskaya. J 


Chem. 22, 866-870 (May 1952) 

«alts of indole and indolyimethane-sulphony 
acids and of certam of their derivatives are examined 
polarographically, using a base soln. of 05 ~-KCI with 
addition of HCl to pH 42.4-7. The half-wave potential is 
highest for 3.acids, lower for 2-acids, and lower «till for 
l-acids and for indolyimethanesulphonu 
observations are applied in the identification of certam 
sulphonation products. It is confirmed that sulphonation 
of l-acetylindole gives the 2-acid and that sulphonation 
with oleam of 3-acetylindole oecurs in the benzene nucleus 
[t is shown also that sulphonation of 2-methylindole by 
means of the epd. formed between pyridine and SO), leads 
to the mdolyimethanesulphonic acid 4.E.8 
Crystal Structure of I x¥ its Derivatives. 

H. von Eller Cryatall, (i), 142 (1952): J 
Textile Inat., 43, OOO (Aug 2) 

This note reports the results of an examination of the 
erystal structure of indigo, thioundigo, and the selenmum 
compound of indigo 

on the Fluorescence of 
lution. W. F. Watson Trans 
Faraday So 526-530 (June 1052) 

Fluorescence of « chlorophy Il in polar solvents is quenched 
by phenylhydrazine, owing to the formation, in the dark, 
of a non-fluorescent addition complex In non-polar 
solvents there is simultaneous activation and quenching, 
which is shown to agree with a mechaniem whereby a 
phenylhydrazine molecule may add in two ways to a 
chlorophyll molecule. Chlorophyll photosensitised oxida 


acids, These 


tions of phenylhydrazine are discussed JI-W.B 


Anthocyanins. XX  Empetrin, a New Pigment from 


the Ja . K. Hayashi, G. Suzushino, 
and K Japan Acad., 77, 430 
(1051) (25 Aug. 1952) 
The pigments of the ripe, almost black, Japanese crow 
berry, Empetrum consist principally of the 
3-galactoside of delphinidin, which it is proposed to call 
empetrin, and a «maller amount of the corresponding 
3°:5'-dimethy! ether, uliginosin 
Whitening ts. KR. Oda. Teijyin Times, 20, (2), 
1-3 (1950): Chem. 46, 6837 (25 July 1952) 
The synthesis is described of digodium 2:2 -atilbene 
diwulphonates containing the following groups in the 
4:4 -positions amino, benzamido, p-tolylsulphonamido, 
p-nitrobenzamido, p-aminobenzamido, p-acetamidobenz 
amido, p - (carboxybenzamidojbenzamide, p - (carbo 
methoxybenzamido)benzamido, and carboxy benzamido 
and also of I and I 


435 


nigrum, 


HN- <ONH 


<ONH 


and 


SO,Na 


HN- 
co 
(CHa) 
HN 
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of ther fluorescence m nil to strong, affinity 
on cotton nil to yellow 


The intensity 
for cotton fair to good, and colour 


Lakes for Toning Potygreghte Colours. 
Poligraf. Proisvedatro, 26.27 
Zentr., B16 (1949): 46, 
1a52 

In preparing these lakes, eg from 2 aminonaphthalene 
l-sulphonic acid +/-naphthol to form Lithol Red BR or 

Lake Red 8, it is best to add about 40 vlophony soap, 

to replace 20°. of the BaCl, usually used by Catt, 

heat for longer than usual A whole senes of bright tones 
obtamed in thm way 


S. Vaserman 
them 
6838 (25 July 


and te 


ean be 
Characteristics of Pigment 
Voet and L. Surian I. Colle 10 

Chem. Aba, 46, 6451 (25 
Observed dielectric cor of purment 
theoretical 
drelect ru 
concentration The predicted linear relation 
was observed at concen for Milori Blue (C7. L288) 
ami Chrome Yellow 1270), at 10”. for Monastral 
Blue B (Cu phthaloeyanime) 
(Ba lake of C1. 189), and at a fo 
(a benzxdine -an  acetoacetarvinde) 
barium lithol. The 
inonly fair agreement with the calculated values, probably 


1% 
dispersions are 
from 


wtant. 


compared with values calculated 


Boettcher 's equation for onstant as a function 


of volume 


and resnnated barnum hthol 
r Benzidine Yellow 
unresimated 
Observed slopes of the lear plots were 
not spherical as assumed in 
oe 


because the particles were 
Boettcher’ s theory ‘ 
iti of C x Ferrous Ferrocyanide by 
Conductometrie Method \. K. Bhattacharya and 

K. 8. Saxena. J ladian Chem. Sor 

(April 1952) 

Conductomet re titrations between ferrous sulphate and 
potassium ferrocyannde at various concentratrons give the 


composition of comp tex ferrous ferrocvanide as bemg 
K, Fe®|Fe® (CN), which with wn 
sulphate becomes Fe? (CN), whereas the 
titrations suggest that only Fe® (CN), 

The discrepancy between the and the 
results can be explained by adsorption of Fe and 
[Fei CN), }* addition of aleohol durmg the 


titrations decreases the adsorption of these rons and thus 


exces of ferrous 
reverse 
formed 
calculated observed 
sons The 


gives better results 


Composition of Berlin Green Complex Ferric 
erricyanide) by Thermometric Method. \. K 
Bhattacharya and K. 8S. Saxena. J. Indian Chem 
Soc., 29, 263.269 (April 1952) 

The composition of Bertin Green tm ferric ferricyanide 
Fe®*| Fe® (CN), as shown by thermometry 
between ferric chlorite ferreyanule at 
several concentrations when carred out 
aqueous alcoholic media. The slight diserepancy between 
the theoretical and experimental results ie explamed by 
hydrolysis and adsorption of ferre and ferricyanide tons 
by the complex (HK 
Cadmi Lithop EK. G. Mosa and U. Cuppini 

Pitture Vernier, 6, 141 142 (1950): Chem. 46, 
7340 (10 Aug. 1052) 

In preparing Cd lithopone by the 
Cds BaSO,, the pigment i 
mixing 25 ™-BaS and w-CdsSO, at 25 « NaS can be 
added if the product has to contain excess CdS The pro 
duct should be dried at 250 current of N, 
CO, unsuitable as it decomposes the CdS. Some redden 
ing occurs during drying. Works-scale plant is lustrated 

History of the Manufacture of Bronze Pigments. 
H. Rahaté. Trav. Peinture, $, 365 366 (1950): Chem 
Absa., 4, 7339 (10 Aug. 1952) 

Metallic powders of various colours were used im making 
medieval illuminated manuscripts. Further development 
was carried out in Germany Much work was done in the 
1%th century by H. Bessemer, and it was he who realised 
the necessity for producing the pigments in flake form. A 
table is given of the constituents of various bronzes, «ome 
of which contain (in addition to Cu and Zn) Fe, Sn, and Al 

Coc 
allam 
7302 


titrations 
and potassnm 


im aqueous and 


Bas 
obtamed by 


reaction 


Structure of Lamp Black. F. Enidter. Z. anorg 
Chem., 263, 191-190 (1950): Chem. Abe. 46. 

(25 Aug. 1952). 
Hexagonal particles of lamp black observed with an 


= 
Polarographic Investigation of Indolesulphonic 
4H 
co 
co SO,Na 
' 


RAW MATERIALS, INTERMEDIATES; 


on Microscope are 
option that the bs 


net compatible with the con 


riders of the particles should be random 


The anomaly can he « splamed by aseurning the structure 


prmary and secondary partictes 


New Inorganic Pigments. © Korinth 
4. 265 200 11452 Chem the 46. 


Chem 


7341 (50 Aug 


wing new Kintnan « 
ternary 
ALO, 


manganese blur 


Veter are 
Nw 
(ot) 


yanatmicde as an ant 


mpounds; the 
Zot) Cot 
ted, ete 
rust pigment 
rATENTS 
Derivatives having greatly 
Kastrnan Kodak 
2,502,363 4 


p-Phenylenediamine 


Reduced Allergenic Properties. 


Compounds of formula 


KN CH, CH, NHCOOR 


x CH,CH, NH Y 
NH, 


OCH, CH, 
NH, CH 


ethyl 


methyl, ethyl, or propyl; XN H, 
ethoxy, or propexy; 
ethyl, of propyl 
strength on colour photography and do net 

skin 
Non-diffusing Acyl-J Acid Colour Formers. 
VSP 2 


Compounds of formula 


methyl, 
trethoxy 


treet hey 


props 


r have good 
des eloping 


inpitate the 


Ceneral 


on 


MON AN 


\ an aromatic radical o gene 
pyruiine, X oe Hoo, 
CH, COlor of C of an aromatic 
radical contamung an hain of ac; M 
Naor BR Alk of 
cyan unage un the azine method 
2486,440 66 150) ) and are 
stable than the corresponding long-chain urethans of acyl 
ane 
Thiobis acylaminopyrazolone) 
Kastman Kodak Co 
Compounds of 


naphthalene 


or alt forming raceal, eg 
are colour formers for the 


more 


Colour Couplers. 
USP 2,592,303 


formula 


RCONH4 S-CH- CNH 


haw acyl) are colour couplers for producing magentas 
‘ o¢ 

Azo Dyes derived from |-Naphthol-}-sulphonic Acid 

carrying a Benzothiazolylphenylamino Residue 

as Substituent.. BP 677,204 

1 Naphthol 3 sulp!ons the 6. of 

OH of NH, condenses with ammopheny! 


henzothiazoles in presence of 


substituted on 


7 postion by 
sulphites to vield com 


OH 
HOS 


ouple 


the phemviene rouge A ane 
notably CH, or SO LH) wl with 
tery ear Ives Copperatle direct o« 

titel 


‘ 
3 sulphons 


substituents 
dave 
ttom «lve 


sare trade 
Thus 1:6 
wath 


COLOURING MATTERS japce 


dehydrothiw.p tohudinesulphone acd im 
basulphite to yreld 


presence of 


_ SO 
HO,S NH 
«cH, 


which w coupled with the diazo compound of the amimoazo 
compound amunosaleyle acid 2:5 -dimethoxyaniline 
The disazo dye formed gives greeme=h blues on cotton 
by « single-bath or two-bath aftercoppering process 

Metallisable, Pyrazolone Monoazo Dyes. 


Derivatives of 
taining no 


con 
carboxy or sulpho group but having a 
sulphamy! group in the phenyl radical, are coupled with 
diazotwed 4-nitrophenol to give orange 
dyes which may be metallised in substance or on the fibre, 
and are particularly suitable for metachrome dyemg. The 
V-alkyl or N- hydroxyalkyl! 
groups, and substituents such as CH,, O-Alk, or Hal may 
also be present in the phenyl radical E. 8 

Carbocyanine Dyes. BP 678,626 


Dyes of formula 


sulphamy! group may carry 


D S-Alk D 
AIK CH-CH), - -CH (CH(CH), N-Alk 


D atoms to complete a 5 
ring; 


or 6-membered heteroe 
for are photographic senmatimers, C 
Symmetrical Tetranuclear Cyanine Dyes. 
Aniline 
Doves of formula 


“4 
-A=¢ CH HC C=AC 
—C——C—N-R! 


CR*(CH-CH -CHe (A*); R! Alk or aralkyl; R* H or 
Alk, but only H when and A A‘; an 1 
or 2; X an anion; Z atoms to complete a 5- or 
6 membered ring) are produced by treating | mol. of a 
diquaternary cycloammonimum salt of 2:2°-dimethyl.4:4 
tusthiazole with 2 mol. of a quaternary cycloammonum 
evyanine dye mtermedmate 64. 
Whitening Agents from pp -Bis-|:3:5-triazinyl- 
aminostilbene-oo -2:2 -disulphonic Acid. (eners! 


Aniline BP 678,291 


General 
2,502,515 


Compounds of formula 


CH, 


CH, 
N 


Dy 
He CH 
Hw CH 
N 


SO,H HOS 


Z chloro. of sulpho-anlimo or morpholino) are excellent 
optical bleaching agents of good fastness to chlorine and 
hight C.0.€ 
Furnace Black. |. M. Huber Corpn BP 678,243 
An umproved method which valuable 
by-product gases &¢ 


Pelleting Furnace Black. 


produces 


Columbian Carbon Co 

USP 2,591,024 
black contamung not | acetone extract 
able material im pelleted, and then heated in a still, 
unrenewed atmosphere to a temperature above the soften 
ing point of the acetone-extractable material but below 
that at which coking occurs, heating being discontinued 
while a substantial proportion of the avetone-extractable 
material remains and the pellets bemg cooled im a still 


Furnace 


atmosphere to below oxidation temp. This gives strong 
pellets, which, however, are readily milled and in which the 


dixpersibility of the black remains unaffected 


The f 
yreens and 
Joti Cod 
Te), 
« 
Nil 
} 
We 
N N C-N N-C 
OF ON N C-NH N 
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Aluminium Paste Pigment. \)weinum Co. of Amenea 
USP 2,501,245 
A product of uproved stability, bryurhtness, and sper ular 
reflectivity is obtamed by subjecting a mixture of 68 85 
of 14 28 
wet 
This m done bw adding 1-4 of 
on the wt. of Al) and stirring #o that 
flake rubs against flake for 12 br. at 
Iron Blue Pigments. |)u!l’ USP 25 
Improv ed texture and tinctoral properties are obtained 
if the white acidified and 
clomed while subjected to 
ayitatiu requiring 
son) and to oxedeimg conditions convert not 
t of the precipitate to the blue, The 
whole then oxidised to the final blue pyzment while im 
aqueous 
Titanium Dioxide. USP 2,591,988 
The whiteness of pyzment developed anhydrous TiQ, is 
mproved by dry grinding it with by wt 
silea or alumina aerogel in a fluid-energy type of mall until 
the desired smooth textured pyzment fineness obtamed 


Al flake coated with a leafing agent in presence 
nuneral spirits contammng dissolved steari 
pobshing operation 


ack! to 


steamec acid 


mtermediate iw digested in a 
| mechanical 
gal. (US.A.) of suspen 
which 
state 


Vvurorous 


of white 


Stability of Orange Pigment« helow) 

Influence of Acidity on the Absorption Spectrum of some 
Vat Dyes and its Relationship to the Redox Potential 
(VIIL p. 478) 

Evaluation of Alummium Pigment« 452) 


XIV p 
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Stability of Orange Pigments. Ho Bo Gough « 
Offieval Digeat Federation Paint & Varnish Production 
S63-866 (1051): Chem. Abe, 46, T7856 
1452) 


exposure 


Aug 

Outdoor durability made with 
Medium Chrome Orange, (.P. Molvbdate Orange, 
Benzidine Orange Toner, Dinitraniline Orange Toner, 
Cadmium Lithopone Lt. Red, and SbS They 
made up imto loo colour enamels, 50° eolour 
white pigment enamels, and light tints of approx. the 
depth of colour of 10 Medium Chrome Orange and 100 
white pigment. In all cases the * Was an alkyd of 
Z1-Z2 viscosity, containing 36°, phthalic anhydride, 52 
and 50°. solids in moneral spirits. All enamels 
had a 15 pigment vol. concen. and a 42 non-volatile 
content. They were exposed at 45° facing south im 
Florida and Delaware, and were examined every three 
months for one year. Colour retention of the light tints of 
all the pigments except the Medrum Chrome Orange was 
very poor, The 100 fran Hansa 
Orange Toner showed no colour change after | yr. With 
Mu orange pigment content Hansa Orange Toner (con 
sidered the best piyzment of those tested) showed slight 
fading and mediocre gloas retention 
Practical Aspects of Pigment Dispersion. 

Digest Federation Paint & Varnish Production Clube, 
(316), 255-207 (1951): Chem. Abs., 46, 7341 (10 Aug 
1952) 

Physical diapersi In the shearing type 
of pigment dispersion, a high order of strength of vehicle is 
For pebble-mill dispersion, mobility of vehicle 
is desired. This can be obtamed by reducing the strength 
of vehicle or by diluting with solvent« TiO, was the 
pigment used, and chemical modification, ¢.g. with ALO,, 
improved dispersion C. 


Influence of the Athetion of Printing Inks on their 
Properties. 


studies were 


linseed ol, 


colour enamel made 


discussed, 


desirable 


N. G. Goloshkevich. Poligraf. Proiz 

rodatro, 315-316 (19048): Chem. Zentr., 315-316 
{wie} (1949) Chem. Abs., 46, 6847 (25 July 1952) 

The behaviour of inks m printing is determined entirely 

by their adhesive properties, which are determined in turn 

by the degree of polymerisation of the varnish and the 

moistness of the pigments A very simple laboratory 

apparatus for determming adhesive strength im described 

imer. Ink Maker, 

46, 7341 (10 


Healey 
Chem 


Problems. \.« 
2), 2 


6 28. 
2) 


Poor drying can be tumproved by adding driers or a 
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Chalking may be due, among 
Auses, to pagments not hemg easily wetted or to the 
mt hhely to oocur on very 
dners, and 
oc 


eynthet varnieh 


other 


resins 


It 
Uneven 


medrarn being too thon 


absorbent paper drying, 


drying on the press are discussed ‘ 


PATENTS 
Stabilised Ready-mixed Aluminium Coating Com- 
posi ition. Sherwin Willams Co sy’ 2.501.646 
Addition of le of plaster of alurmimium 
paints prevents gasang and consequent lowes mn storage 
and leafing 


Moisture-setting Printing Inks. 


to 


qualities ‘ 
toutes Brothers & Co 
BI 675,408 

Additron to mks contamimg unmodified alkyd resins of 
dihvadrve alechols, which contam 1s ¢ 54 
and im which the OH groups are erther primary or 
secondary and are separated by 4, confers improved 
pres -stalality and rewulte which wield 
umproved “finish and resistance to alkali, rubbing, 
scuffing 


ma atraight 
cham 


films of 
and 


Cellutose Nitrate Lacquer 


2:2:6:6. 


Rosin Keter of 
yp. 404) 


contammg the 
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Capillary Phenomena in Assemblies of Fibres. |. i 
Preston and M. V. Numkar J. Textile Imat., 43, 
74 Aug. 1952) 
Retention of water in fibrous assembles under different 
hvdrostat 
fibres by an intermediate 


tensions is measured by connecting the mot 


system of fine capillanes (e.g. a 
sintered glass porous plate) to a manometer and suction 
dev we stuched <i at 
is shown that the retained at a tension 
of 30 em. of Hg i sumilar to that obtamed after centr 
fuging at 1) g for 5 mun Wool i an exception, the 
retention three that of hydro 
extraction; tension 


Several different types of fibres are 


amount of momture 


suction hemg tunes 
surtace 
Comparative 


time 


use of a wetting agent of 
brings the values almost equal 
of the 
at the top of a long enclosed viscose 
wet and with the bottom 
wet fibre fibre contact, 
apace, is studied by by 
means of a torsion balance at different humidities. Kewult« 
are together with a thee approach; 
abnormal results for wool are conmdered to be due to the 
natural erump, scaly surface, and hydrophobic character 
J.W.B 
through Textile 


36 dynes om 
relation 
rayon starting 
dipping in water. The effect of 
with a fine intermediate capillary 
titre 


measurements are mace water content 


measuring fibre 


discussed, etical 


Movement of Water Vapour 
Materials. N. Giralen and G. Werner, Bull, Inet 
tertile France, (30), 370 386 1952) 

The water vapour passes mamily through the pores of 
the fabric, 
extent As 


Jan 


but passage acroas the fibres also occurs 
the 
across the fibres decreases 


porosity of a fabme increases, passage 
of nylon and Orlon 
the vapour travel along the thin 
water layer adsorbed on the «urface of the It wae 
observed that nylon cloth had a much higher coefficrent of 
permeability than could be expected from ite porosity 
In certain cases, but not always, the permeahility returns 
to normal after laundering or extraction with aleohol and 
ether 
Peirce’s Two-phase Theory of Water Lang oo by 
Cellulose. J. W. 8. Hearle J extile nat., 43, 
r 354 (July 1952) 

A modification is suggested to 
absorption of water by cellulose 
on the basi that is divided inte crystalline and 
amorphous regions, agreement with experiment 
provided that all three OH groups per hexose unit in the 
amorphous phase serve as adsorption sites J.W.B 


Expert of the Cotton Fibre. [V Expression of 
an sent Results in the Form of a New, 
ved Fibre Model. Kling and Mahl 
liand Tertilber., 820 832 (Sept. 1952) 
A new model of the cotton fibre, derived from the rewults 
of the authors’ electron mi roscopical investigations 
67, 285 (July 1951): 68, 224 


1952) deserihed, and comparative 


In the case 


materials water can 


fibres 


Peirce's theory of the 
hid., 20, 133 (1929) 


cellulose 


June) 


diagram. are given 
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There 
distinet from the primary wall 


hh eetiumated to be 


of thee and other models that have been proposed 


m no ewrdence of a cuticle 


The latter 


contams only ~ 10 


whi in thickness, 
men conseate mamly of an 
In this 
emooth surface, the 
mem embedded im the form of two concentric layers, 
cach f «a network of fibrile. The orientation 
of the fibrile m» determined not by the direction of the fibre 
brat bry the loral « of the fibrils in the uncer 

follow the known 
arrangement The outer 
predomunantly longitudinal in orenta 
onented at 20 30 


cellule 
apparently structureless mass of wax and pectin 
roast, which presents an unbroken, 
eelluk 
cofmesting 
entation 
lw 
pervodieally 


wall, which well 


vereing spiral 
layer of cellulose 
on either 
It commdered that thu layer m on 
during the raped longitudimal growth of the cell 
layer of the primary 
onentation, the 


tron, fibres berg 


of the apiral line 
ex 
The 
in 
about 80) on eather side of the 


wall predominantly 


fibrils bemmg orwented at 
and it 
raped phase of longitudinal 


ral line, con 
formed when th 
growth m complete Thee 
of cellulose and built up the fashion already deserihed 
! from groupe of fibml bundles m the form of 
rib with wntervenmng spaces that have a 
open structure 


sidered to be 
wall contains ~ 05 


oe. ast.) 

strands oF 
more Rlectron microscopical examimation 
shows no syne of a concentrie arrangement of fibril bundles 
or of other evidence of daily growth rings There i no 
doubt about the evidence for the depomtion of cellulose on 
durmyg growth and about the effeet of the daily 
commdered that during the drying of the 
structure m compacted, and all traces of the 
lost Chemical attack on the fibre 
tends to proceed radially through less resistant plac in 
the structure, and there 
lavers, The layered appearance observed m highly swollen 
fibres after presng ander a microseope cover slip, pre 
laily growth rungs, 
Lieseyang type of effect 
suggestions by 


layet. 
but if 
the 
structure are 


are no ayn of a breakdown mto 


viously regarded ax may owe ite oryin 
to other causes, e.g. to perro 
awollen wel For similar 
workers of the of adjacent concentric 
which the senses are 


discounted A. 


Distribution of lons between Cellulose and Electro- 
lyte Solutions. J. Farrar and 8S. M. Neale. J. Collow 
Sea, 7, 105 (1052): Chem the.. 46, 7762 (25 
Aug. 1952) 


Determination of the 


im the 
earher 


layers in spirals run in opposite 


bution 
and 


and 
cotton, 
Cellophane, and aq. 
chlorides showed that the 
was m general agreement with the 


ratios between (1) Cellophane, oxveellulose, 
dyed amd esteritied 
NH 1, and the alkali metal 
rons 
Donnan theory if water mw regarded as the solvent m both 
affinity between salt and 
conmdered \ relation between 
fibres anc the 
was observed for Cellophane, 


Vinyon, 


Phases In cone. soln. specrtic 


cellulose be 


water retention of surface tension of aq 
acetate 
and casei fibres 

Temperature on the Physico- 
Properties of Cellulosic Fibres. 
Kargin, and S. Rogowim Teatil 

Praxis, 7, 641 644 (Aug. 1952) 

The effeet of heating vise 
huh vaewum for 2 her chemmecal, and 
mechanical properties becomes appreciable only at temp 

2H) « After 24 « 
conditions, viscose rayon loses | mol. of water per ghicose 


soln viscose and 


ravons, wool, and alginate 


Effect of High 
mechani 
Finkelstemn, W 


owe rayon and cotton fibres un a 
on ther physical 


prolonged heating at under these 


residue and hecomes insol. in cuprammonmm soln. On 
heating acetate rayons « 
the degree of polymermation fall« at about the same rate 
A. 


and Viscose at 


im each case 


Meteorological Effects on the Stress Strain Relation 
of Rayons and Perion. ©. Luyken and W) Wegener 
Melliand 31, 822-825 (Dee. 1950); 33. 767 
770 (Aug S76 87S (Sept. 1052 
Sumultaneous observation of weather conditions and of 
the load required to stretch yarn cupram 
monmum, oF Perlon, or Secdura) to a given 
extent un a conditioned room shows that there are factors, 
other than ambient temp R.H., that significantly 
affect the results, which show variations, of 4 or more 
from the mean, attributable to variations mom the time and 


V 


acetate rayon, 


and 


date of the experiment. These variations can be corre 
lated with the variation in the temp. and pressure of the 
air out-of doors, and, particularly, with conditions exiting 
in the atmosphere at a heaght of 5-5 km Daily and 
monthly rhythms are to be observed m the renulte, 
particularly im those for viscose and cuprammonium 
rayons A. E. 8 


Influence of the Chemical Constitution of Cellulosic 
Raw Materials on the of Rayons 
manufactured therefrom. Centola. Hull. Inet 
texatde France, (30), 131 139 (Jan. 1952) 

The cellulosic macr rlecules contain centres which are 
easly ruptured by chemical means, but it must not be 
assumed that such weak points are necessanly elumimated 
in the course of the various manufacturing processes. It 
i probable that several properties of rayons, e.g. ageing. 
result from the chemical structure of the raw material and 
the methods employed for its purification Gnu 


Physicochemical Study of Structural Modifications 
of Viscose Rayon during Stretch-spinning. 
J. Pinte, P. Rochas, and J. Henno Bull. Inet 
tertile France, (30), 141.176 (Jan. 1952 
The following conclusions were drawn when the exten 
mon had the values quoted ja) at o-10 the extent of 
mtermolecular contact m the regions is 
enhanced and hence the degree of order increased; (5) at 
le a rapid mecrease in onentation around the fibre 
axm occurs; (¢) from 30 onwards a slow but steady 
merease in the extent of both order and crystallinity takes 
place The ratio of orientation in the skin of the fibres 
relative to that m the core m reasonably constant, and it is 
independent of the amount of stretch unparted during 
spinning 


High Friction of Extracted Conti fil t 
Yarn on Clean Glass Surfaces. ©. Bradbury and 
A. Rewher. J. Tertele Inst., 43, 7 350-97 353 (July 
1052) 

Frictional properties of clean untwisted Terylene, nylon, 
rayon, acetate rayon, and silk yarns are measured 
by passing the yarns over a clean glass cylinder, and 
strikingly high frictional values are found. Thus when a 
yarn carrying a 0-g. weight is held at one end and passed 
over the evlinder, the varn does not slide off on releasing 
the hold. If, however, the cylinder is exposed to the air for 
| hr. the yarn cannot be made to stay on. The effect is 
madependent of the type of yarn, of a charged atmosphere, 
and over a wide range of humidities, but is prevented by 
using « ground-glass surface, or a twisted or staple yarn. 
It i suggested that the true area of contact is not propor. 
tronal to the normal pressure and ts influenced by factors 
such as the geometmecal configuration of the surfaces in 

tact pnd the irreversible plastic deformation of the 
contact area 


amorphous 


Swelling and Swelling Anisotropy of Rayon. J. l’inte. 
Melliand Tertither., ¥3, 699-704 (Aug. 
An investigation m made mto the effect of spunning con 
ditions and of subsequent processes on the swelling and 
swelling anisotropy properties of cellulosic rayons The 
water unbibition during swelling i determined indirectly 
by treating the «wollen with diazomethane and 
measuring the degree of methylati Samples of each 
rayon are conditioned in motst atmospheres (R.H. varied); 
these contain imbibed water only Other samples are 
centrifuged from the wet condition; these contam both 
imbibed and capillary water. The samples are treated 
with diazomethane, and for each rayon the degree of 
methylation is plotted against the total uptake of water 
For the centrifuged samples, the degree of methylation 
follows a horizontal line imbibition); while for the 
conditioned samples it rises at first very slowly (0-15° 
regain) from a low value at zero regain, then rapidly 
15 25°, regain), and finally more gradually and linearly 
of this behaviour are discussed The 
horizontal line at high water uptake and the final linear 
portion of the curve for low uptake are extrapolated, and 
the uptake at the point of intersection (which varies from 
47 to 73 among the rayons examined) is taken as the 
imbibed water uptake for the fully «wollen fibre. For 
rayons that differ only in the degree of stretch during 
spinning. or for samples of a given ravon that have been 
subjected to different chemical treatments, the capillary 


rayon 


const 


5 
| 
| 
: 
| 
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water remaming after centrifuging » found to be substan 
tilly const., and it i established that the results of the 
centrifuge method can be used directly for the present, 

mperative purposes. The longitudimal «welling of the 
fibre, which im measured by direct microscopical observa 
tron, varies linearly with moisture regain until the latter 
approaches « critical value of 40 45 above which no 
further longitudmal swelling occurs The author has 
previously attributed this effect to the restretive action 
of the “skin” of viecose rayon, but now finds that the 
behaviour of cuprammonmum rayon, which has no skim, i* 
similar It m conmdered, therefore, that the effect ix 
attributable to restreti imposed by linkages bet ween 
the macromolecules. The transverse swelling, which « 
determined imdirectly from density measurements, vanes 
linearly with regain. The ratio of the slopes of the curves 
for transverse and longotudimal swelling (agamet mossture 
regain) termed the differential swelling anisotropy coeff 
It shown that ( closely related to the extension 
on wetting A, which defined aa the increase un length 
on wetting of a fibre that has been conditioned at 65° 
The relat found 
estumate of the «welling anmotropy to be mace fr 
sample measurements It found that, with merease of 
the stretch of the rayon during spinning, unbibition 
diminishes and anisotropy increases After treating t) 
rayon with steam (95 ¢.) or with hypochlorite soln., there 
is reduced unbibition and shuhtly reduced anmotropy 
Treatment with steam at 110 ¢. leads to a «till greater 
reduction in imbibition, but the anisotropy coeff. is not 
affected. The results are interpreted in terms of orienta 
tion and cross-linking effects 


Relationship between Structure and 
rties of Viscose Rayon Il. § 
M. Kramer Tertil Prarie, 7, 623 625 (Aug 

In further work on the crease-resistance of unresinated 
viscose rayon (ef. 67, 163 (April 1951) ), shown 
that, when conditioned rayon i heated or m= wetted and 
then dned at various temp., the recovery angle falls, and 
there is a rise during reconditioning, which is far from 
complete in 7 days. Wet rayon and the same rayon after 
drying at 40 of 100 ¢. are conditioned together. At first, 
the recovery angle is much greater for rayon conditioned 
from wet; but, in each case, the recovery angle and the 
modulus of the fibre continue to rise long after 
quilbbroum has been substantially attamed; and 
. after about 30 days, they become practically the 
same for all the rayon samples, im «pite of the higher 
equilbbrium moisture content of the sample conditioned 
from wet Rayon treated with Kaurt DD, a modified 
urea formaldehyde condensate, has a much hygher mutral 
recovery than unresinated viscose heat treated in the same 


15-44) enables a clone 
very 


elastic 


manner, but the difference m recovery im much less after 
a (0-day conditioning Microscopical staming tests on 
resinated rayon show that the “skin” is practically free 
from resin. By varying «pinning conditions, rayons are 
prepared without skin, or with skins of various thickness, 
and it m shown that, as the skin becomes thicker, the 
crease resistance of the uwnresinated rayon rises, and the 
amount of resin fixed in the fibre falls, while the improve 
ment in crease reustance effected by resinating declines 
rapidly A. E. 8 


Effects arising from the use of Titanium Dioxide 
Delustrant in Rayons. Sehwen VMelliand 
Teatither., 33. 5 iJune); A. Ageter anil F. Walz 
lind... 739 741 Iind., 741-743 
(Aug. 1952) 

A report given of a discusmon held at the 1952 Con 
gress of the V.T.CLC. on effects attributable to the 
delustring of rayons with TiQ,. Two papers were read, 
and these were followed by «ix shorter contributions. In 
view of the large number of complamts that arise in 
commercial practice from the catalytic action of TiO, on 
the photochemmeal degradation of cellulose and cellulose 
acetate rayons and of dyes, Agster and others strongly 
recommend that the use of matt rayon im curtains should 
be discontinued until the methods of combating the 
deleterious action have been perfected or have mto 
general use Agster points out that the initial wet 
strength of matt rayon m generally 10-15°, leas than that 
of comparable bright rayon, and that this difference may 
be increased somewhat during finishing operations and 


Discusion 


during the exposure to light 
that before the first laundering, m which the 
damage generally apparent The suseept: 
bility of the fabric to damage by photochemical action can 
be reduced bw using higher filament and yarn denmer and 
by incorporating carner fibres, particularly Orion (but not 
Perion or silk, which are themselves very susceptible to 
Photodegracdat ron ) Also, the use of matt rayon can often 
be ay © of the lew lustrous cupram 
meonnmum or high tenacity rayvons The rate of destruction 
of the fibre or of dyes present m the fibre can be reduced by 
treating the TiO, pigment or the matt rayon with ant: 
Cr, Mn, or Sb compounds; eg. 1°, CrO, on 
the wt. of Tot ed also by increasing the gram 
maze of the THO, The effeet of the physical properties of 
the pyazment i« discussed by F. Werther 
that rutile x a much lew active catalyst 
anatase and has greater covering power; It tm, 
much harder, and the delustred 
action on thread guides and needles 
its general use for delustring i at present the subject of 
large-scale trials, Schwen's results, contrary to the findings» 
of other workers, mncdicate that the low m dry strength of 
Viscose rayon on exposure to dayhght » not appreciably 
affected by the presence of T:O,, though measurements of 
the degree of polys there indeed 
some merease in degradation 
to do further work at controlled humidity 

effect of mowture on the catalytic action of TWO 
by a number of the participants; thus, EK. Koster «tates 
that, in absence of momwture, there is no difference in the 
rates of fading of dyemgs on bnght and on matt rayon, 
whereas in presence of momture, dyes vary greatly in their 
susceptibility to the eatalytec action of Sor dyes, 
ea. Congo Orange G, may be destroyed completely durmg 
the process of drying the dyed fabric in the sun. Photo 
chemical Tw rayon may be 
very great, and specific complamts of degradation and dye 
fading are discussed by J. Muller H 
a microscopical examination of photochercally degraded 
matt The pygment particles 
are found to be surrounded by extensive oxidation zones, 
which are made visible by various colour reactions. When 
the zones are large, or the particles close together, the fine 
structure of the rayon may be so greatly disturbed that its 
strength falls to zero. Degradation of rayons during 
washing was discussed also. Schwen and Agster obtam 
negative results with commercial washing agents, including 
those which contam oxidants; but Ageter obtams uncreased 
degradation on matt rayon with « commercial 
that of a perborate. J. Miller 
similar results im oxidative wet treatments on 
acetate rayons, and he shows that the difference m the 
degradation of bright and matt rayon can be eliminated by 
the use of anticatalysts (Mn and Cr) A. E. 8 


Special Case of Photodegradation of Delustred 
vi P. Rochas. Bull, 
France, (31), (Feb. 1952) 

The result« of a systematic investigation of a fault are 
given. Stains and bare were found after dyemg with 
direct dyes The fault did not oecur on bright rayon, but 
was particularly pronounced after contact with wash 
liquor over a week-end. It was concluded that exposure to 
hight of TiO,-delustred viscose rayon immersed in tap 
water from various sources resulted in the formation of 
appreciable quantities of oxycellulose, Chemically pure 
water causes far lew deterioration. The photochemical 
oxidation can be prevented either by destructy of the 
traces of chlorides present in tap water or by addition of a 
reducing agent, e.g. quinol Gu 


F Decomposition of Jute Fibre and Cellulose. 
Action of some Physical and Chemical 
on Subsequent Fungal Decomposition 
Jute. 8. N. Basu and 8. N. Ghose. J. Textile Inat., 
43, 7 355-7 361 (Aug. 1952) 

Jute m found to be a very unstable fibre; mild action by 
various chemical and physical agents, #uch as those 
encountered in processing and use, greatly increases the 
susceptibility to fungal attack An exeeption ™ pre 
treatment with fung, which renders jute more resistant to 
further fungal treatment, presumably because any fungus 
attractive by-products are used up as fast as they are 


further increased to 25 30 


makes 
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however, 
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The posubility of 


risation reveal that 
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m letthe 


ate 


went that 
to 
ancl jute 
much more 


cellulose, wheceh are rendered fungus reemtant by 


te ellulom jute 


susceptible to fur sttack by ltt, ales by 


restanoe, but ree 


baolve o be partly due to removal of 


lignin, which tilts show that 
t be explained solely by this lows 

verse of Jute Fibre in 
tow and M Sern Inat., 43 7 401 
Aug. 1952 


Measurements are 


senmtuung by alkali canne 
Tra 
transverse «welling m 


alkali treated 
itent produces no 


rate of the 


water of single fibres of raw, delignified, and 


prite te oe 


apprematle change, but beyond this a rable imerease 


m «ewellong for O78 shows that hwanin 


This 


collulome 


onsidered to 


that 


acte an 


thee teow homie are «trong 


Alkal 
rupture 


treatmment also imecreases swelling, presumably by 
Strong alkal disorents« 
sla tou lo 


atret 


of alkal 
wer increase than 


hed a 


m subsequent 


tular chairs and thous be 
if the 


thee 


wotld he ex peeted fibres are fter strony 


alkall there great 


onentation 
43 


ewelllig, owing to an morease in molecular 
Acetylation of Jute. J) Callow 
7 432 (Aug. 1952 
Dewanxed pute yarn and 
by and Hk, are 
treet acetic anhyadred 
acetic anhyerute 


ched and bleached 
different 


and sulphanilie acid, 


acetylated hy five 

mpreynation with potas 
anhveride,; 
acetic anhydride 
iby KOH hydro 
hanges are followed 
after 

Diseolora 


pry recline 
sum acetate and heating m acetn acety 


anhydrute aml ootlate armed 
Kates of acetylation are 
cally both 


irradiation by «a mercury 


and titratoon, and colour 


photometer after acetylation and 


quent spour lamp 
en prevented by sufficrently 
med a certain Value irradiation 


of 14 18°. and 
reapoctively are 


trom can be « 
rating the acetyl value; bey 


ety! contents 
loration ner 
etylated matermal shows that the 
whily 


auses further bleaching \ 
require 


dewaxed and jute 


neither bhewe hing 
Fractionation lignin, 


than does the 


| groups more re 
lose on dry 
strength; fabre 


colhulow Temole and abrasion show sorne 


strength but an one m wet yarn 


abrasion resistan rally reduced 


Utilisation of Chaff and the like for the Production 
of Furfuraldehyde as a By-product of Flax 
Processing. Wolf, Faserforsch. und Tertiltech., 3, 
225 226 (June 1952 


gr 


\ survey mw made, with numerous references to the 


availiable knowledge concernmg the waste 
luetion and the possible ways in which 
of furfural 


hemustry of ite formation from vegetable 


literature 
f flax pr 
may be utilised, the 
dehyde the 

materml, and the 
furfturakleliyde from 


Removal of Alginate Draw-threads from Wool Half- 
hose. W. Penn. Jiyer, 107, 443 (27 June 1952) 
Alginate draw threads in wool half-hose can be removed 
spprox 3x 
and then 


BK 


products « 


they technical unportance 


methods avathible for the production of 


flax wastes A. E.S 


by agitating gently m a soln ontaming 


Calgon T and 5g. commen salt per litre at 


in tg. Calgon 7 per litre 


Recent Investigations in West er. J.B 
Tea 


Speakman 823 82s 


Sept 


rons by the author and his collabora 
hermustry are reported 

of keratin, 
treated with 
The 


f ins estigat 
lifferent the 


Results 
tore on tous his of wool 


extigation into the mol. cham wt 
hair amd three 


tcinitrobenzene and 


In an ony 
hurman 
acids form 


varieties of wool are 
then 
are separated chromate 


graphically and estimated lorunet really and 


established that un keratun there are seven chain. terminat 


ing amine acids aly alanine sertne, threo 


aspartic acid vlutamuec acu 


proportions of S, 2, 4 


amd 8, 2. 8, 2. 8, 1 


present 
2.8. 2 respectively 
2 respectively for human 


metre molar 


tor the wools 


Jape 


The total « of terminal acids practically 
the same for all four keratens and corresponds to a mol 
fi ~ Thi 


m «etructure to 


mitent 


do other evidence 
that keratins vary a much smaller extent 
than would be expected from the variability of the 8 
content. Attempts are made to determine the mol. cham 
wt. by an extemson of work already reported (7.5.p.c., 66, 
(Now. 105) w found that ClO, does, 
in fact, attack certam peptide lmkages. Thus, when «lk 
treated with it beeomes at first insol. in eupri 
oxidation of the twrosine residue 
to a quinone that forms cross links), but, after further treat 
ment, regains solubility and then has a fluidity, measured 
by the Garrett-Howitt method, that reese to more 
than double the orginal value and then remains 
even when treatment with Cl continued over 
fludity figures, determined as for «alk, 
of various ClO,-treated keratin fibres correspond to 
average cham weghts of 12,600-14,700, but the prepara 
thoms are very inhomogeneous, extreme fractions of mol. wt 
6.600 and 35.800 being obtamed by fractional precipitation 
of treated Lincoln wool (average mol. wt. 12,800) 


ham wt 


but it 


ethylenediamine soln 


compat 


long period. The 


of a soln 
longitudinal and transverse 
«welling of wool fibres, both untreated and treated with 
thioglyeolle acid, in formic acid They are 
interpreted mn terms of the spatial structure of the keratin 
the presence in the fibre of less accessible 


Data are given of the 


solutio 


and of 
ervetalline 

\ discussion is given of work, already referred to else 
where (see . 66, 657 658 (Dec, 1950); 68, 278 (July 
1052)), on the plastic ity of wool 


In an vestigation on the mechanim of permanent set, 
fibres, after setting in the stretched condition im 
boiling borax soln., are treated with |-fluoro.2:4-dinitro 
benzene, hydrolysed, and treated chromatographically for 
the separation of the dinittropheny! deny. of lysine. 
thus shown that the lysine content of wool is reduced from 
3-27 to 2152-53 during the setting process, which is 
in agreement with the author's postulate of the participa 
Iveine in the formation of cross-links, e.g. 
CH,)|,. during setting It is shown further 
hydrolysis both of the orwinal and of the set 
fibre, the same amount of lysine is formed, which is con 
sistent with the observation that, under the conditions of 
the hydrolysis, linkages, e.g. in 
broken It is shown also that the failure to 
detect an merease m the cysteme content of wool after 
setting may be attributed to the reformation of cystine 
during the hydrolysis process necessary for the estimation, 
for it m found that, when thioamides are boiled with 
6s HCL in presence of a mercaptan, a disulphide is 
formed A. E. 8 


Rovesast of Molecular Set in Keratin. / 
Nature, 170, 275-276 (16 Aug. 1952) 
Wool fibres which have been set in boiling water under 
tension for 5 min ther §-form crystallites recon 
verted to the a-form by treatment in 0-15 s-NaOH, 
Libr, or (part reconversion only) 98-100 formic 
solution Degree of reversal is decreased when 
time is increased; after setting for 5 hr. ther 
version in urea and only partial in the above reagents 
Cuprammonum hydroxide im, however, found to be wery 
effective. Fibres extended by 50°. and set, no matter for 
what in borling water are left im the a-form after 
im cupre ronium followed by 
removal of the copper in dilute acid. Sumilar reconversion 
is observed in fibres set in steam at 200°, extension. Such 
reconverted fibres still show the normal reversible a <2 
transformation on stretching and release im water, though 
somewhat higher extensions are necessary to effect com 
plete change The fibres can again bre set, im which con 
dition they once more stable to reagents except 
cuprammonium; the a -> set § -- a cycle can be followed 
repeatedly That the fibres are, m fact, changed is shown 
by the spontaneous appearance of the §-form on tmmer 
son om water a charactermtic of the more labile 
proteins It suggested that the linkages 
responsible for the stability of the a-form are broken during 
relaxation at high their subsequent re 
formation being mbuibited by cuprammonium, which 
probably entirely cluminates many of the links. J. W.B 
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Viscosity of Sodium Salt of 
cellulose from Jute. P. K. Sahe 
(16 Aug. 1952) 

Viscosity measurements are mace Na «alt of « 
methyluronte acid- xylan complex, which is a jute hem: 
cellulose fraction; this uromic acid is believed to oceur 
ma cham molecule, it was thought that the Na salt of the 
complex in aqueous solution might behave as a poly 
electrolyte. Results support this conception; the reduced 
viscosity increases on dilution, and in presence of (1 
s- NaCl the Na salt behaves as a neutral polymer 


B 
Degradation of Wool by Heat. M. van Overbeke, 
Mazingue,-and P. Despreto. Bull. Inet. textile France, 
30), 273-288 (Jan. 1952) 

Part | discusses the effect of heat on the mechameal 
properties of the fibres. Hot air results in loss of elasticity 
of the wool Comparison of the parameters, temperature 
and time, shows that the former i« the more important 
Part I] provides results of a detailed chemical study of 
thermal degradation, whilst the mechanmm of the changes 
produced discussed im Part The principal reaction 
taking place is 


HOOC-CH; NH, S-CH,-CH(NH,)-COOH 
230, + H,O 2HOOC-CH(NH,)-CH,SO,H 


reactions are also discussed. Gok 


Hemi- 
Nature, 170, 281 


on the 


Side 


Dissolution of Keratin. J. J. Menkart 
Bull. Inat. textile France, (30), 315-323 (Jan. 1952) 
The problem has great practical as a as theoretical 
significance, as regenerated fibres are already produced 
from protein solutions. The reclamation of wool from 
mixtures which cannot be efficiently carbonised would be 
made practicable if a suitable 
could be found. Since the long keratin chains must be 
preserved by such a solvent, oxidising and reducing agents 
which attack the disulphide bonds rather than alkaline 
hydrolytic reagents primary consideration 
Finishing processes such as decatising introduce stable 
side-chain links which make it difficult to dissolve the 

wool 


cange range Elasticity of Hair Keratin. K. 
J. A. van der Wyk, W amd C plete h 
Faraday Soc., 4%, 669-674 (July 1952) 

Elastic properties of horse-hair are studied, glycollu 
acid at pH 4. thioglycollic acid at pH %, and 70 thio 
glycollic acid bemg used as swelling agents in order to 
reduce the plastic component and emphasise the true 
elastic component Thermoplastic behaviour of highly 
swollen hair from the tail of an Indian elephant ™ 
measured under torson. The stresses observed are mostly 
plaster, due to cohesive forces, and the elastic stress 
mereases slowly on relaxation, becoming predominant 
only after a long tome. Thermodynamic analysis shows 
that stress im swollen fibres im similar to that of 
rubber and elastomers generally. Long-range elasticity im 
keratin arises from thermal motion of the che 
in the swollen amorphous fibre Long range elasticity is 
shown neither by unswollen keratin fibres nor by frozen 
rubber. Two modifications in crystalline keratin are 
found also in gutta-percha and sor volyarmides; the 
transition a /j-keratin contribute to long 

range elasticity 


Absorption of Water by Hair, and its Dependence on 
Appl 


specific solvent for wool 


deserve 


Meyer, 


elastic 


nh segments 


does not 


ied Stress. G. Treloar. Trans. Faraday 
Soc., 48. 567-576 (June 1952) 

The report by White and Stam (Tezt. Research J., 19, 
136 (1949) ) that the equilibrium water content of human 
hair is decreased by application of a tensile stress is not 
consistent with general thermodynamics, and an argument 
ts presented which predicts an increase m absorption when 
accompanied — by extension Experiments 
carried out on horsehair at 75-5 K.H. show an increase 
of 28°, on the dry wt. for stress of 482 em., in 
quantitative agreement with the thermodynamic theory 
Data are presented for the dimensional changes which 
accompany water absorption, and it is calculated that an 
all-round f/ateral atress of 100 kg./eq. em. would give 
ehange of 10°, out of a total water content of 28°, at 
43°, it snggested that with twisted yarn or cord 
an overall tension may lead to a reduction of water content 


longitudinal 
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owing to the greater of the fllbre to the resultant 
lateral stress 
Synthetic Fibres. 1). Traill Rall. watd 
a), 100-190 1052 
\ rewrew present «lay knowledge of the 
yperties of fibres and 


France, 


covering 
relationship between the physical pre 
ther chemucal constitution Ir 
indicated 


Synthetic Fibres Notes on their Properties, Manu- 
facture, and Finishing. Pieper, 
7. 608 616 (Aug. 1052) 
A short rewiew of the production and properties of 
existing synthetic fibres, particularly Perlon, i followed 
by notes on the setting and dyeing of Perlon A. E. 8 


Water Sensitivity of Glass Fibre. Wo Bobeth Fuser 
forach. und Tertitech., 3, 241 (June 1952 
Correction to previews paper, 3, 142. 146 
1952) . 6B, 324 (Aug. 1952 


techniques are 


April 


PATENTS 

Cellulose Derivatives having Affinity for Acid Dyes. 

Celanese Corpn. of Ameria RP 677450 

Introduction of unsubst. of ¢ morpholine (or 

morpholiny!) molecule of 

cellulose derivative, ew 


subst 
groups into the cellulose or a 
by heating an organic sulphony! 
oxy compound of cellulose or of a cellulose ester or ether 
with morpholine or a morphohne until all the 
sulphony! groups have been elummated, yields a product 
which not only m resistant to gas fading when dyed with 
1:4-chaminoant also has affinity for 
dyes c¢.6.6 


Linear Polyamides. Monsento BP 677,516 
Lanear polyamides of general molecular 
H an integer; K alkylene 
of 1 C, which may be interrupted by © of 8) can be 
formed mto films and fibres They are prepared by con 
densing bifunctional nitriles with formaldehyde. C. ¢ 


Solvents for Nylon. Polymer Corpn USP 2,502,616 
Nylon, even if normally aleohol, can be 

dimsolved in methyl aleohol by heating under pressure im 

absence of oxygen 


Raising the Safe Iro Point of Linear Co 
containing 1!:2:4-Triazole and Pepti 
BRP 678.160 
Polymers of the type produced by the process of AP 
627,124 66, 80 (1450)) 
produced by polyaminotriazole with a 
diamine stabilised polvamide ther mp. ratmed by 
treatment with an aldehyde or a di. or polyieccyanate or 
a di- or poly-urethan c0.¢ 
Solutions of Acrylonitrile Polymers. 
Viscose Corpn 
A mixture of 


nitromethane 
formamide (10-2) yields clear, 
to 25 


strength, 
particles on microscopic 


stubst 


dyes but 


structure 


insoluble om 


Links. 


and particularly those 
condensing 


have 


Amerncan 
677,738 

vol.) and 
of up 
which do not show gel« or undiasolwed 
examination, 
prolonged storing, and can be dry «pun at low tempera 
oe 


ON bry 
colourless solutions 


remain stable on 


tures ( 


Solvents for Acrylonitrile Alcohol 
Polymers. Eastman Kodak Co P 2591,670 
Acrylonitrile 2-methally! alcohol polymers are 

in volatile solvents, e.g. acetone or acetonitrile, or mixtures 
of such with water or other materiale. The 
solutions so obtamed can be used to produce filament« by 
either dry or wet «pinning C.0.¢. 


Rubber Polymer Sulphur Dioxide en XT Shell 
Des elopment Co 2,501,254 
Readily woven filaments are ‘ “ 
solution of rubber or other high-mol.wt. unseat. rubbery 
polymer, which oxide of chlorine 
+05 5-0°. on wt. of polymer) into « coagulating bath 
contaming SO, (Of 


Asbestos Fibre Recovery. Johneons Co. AP 677.780 

Asbestos contaming ore is me 
of 1-15 solids and not ashestos content, this 
last being at least 40°. in the fluffed state The slurry. 
which must screen at 6 16 mesh with reepect to the solids, 
ix washed with a jet of water over a shaking table, the 


soluble 


solvents 


obtained 


solution contains an 


mto an aqueous slurry 


action of which separates a fibre concentrate from the sand 
reextue. Drying of large extraneous material 
filore ed, and the procuet 


dust and won J.W.B 


avouled, low grace 
comparatively tree from 
ry 


p. 
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Dipole Moments of Tervalent Metallic Soaps in 
Benzene. ond S. Palit. J. Indian 
Chem. Soe, 29. 175 182 (March 1452) 


lnurate Fe stearate “ave aleulated 


403) 


Chemical 


Proteus 


Neetylene on 
Structure of 


il p 


foment. oleates, Fe 
from 
equation, the 
fon be Al Fe 


quantity 


lielectric the 
rilew ton the 
of «a 
tron of Al and Be 
effect on the 
othe 


tom 
oto a benzene solu 


tleates, which m known to have «a great 


of the eolutoon, gave a large increase 


lipole moment, whe then fell sharply on the 


whdition of more alex The m= due to micellar break 


«up molecules by aleohel, 

addition of more aleohol 
Cc. HOR 

Matter from Detergent 

Systems. Non- 

Nagy. J. Tertile Inat., 43, 


July 1852) 


followed by coagulation on the 

Deposition of Soiling 

Systems. I Aqueous 
aqueous Systems. 
1325 7330; 331 7 337 

1 Bleached cotton 


detergent « 


fabric m agitated with different 
onstant amount of added 
smeount of chet deposited 
None of the 
(Na 
properties are 
Ma.) 
slesser extent NaCl, cause more 
depowtion than Na metastheate; addition of CMC. partly 
omen NaO, Even very 
low eoner abe ) of (MLC, which are more 


momiecally, have effect im 


ontam 
matter 


on the material measured photometroally 


good as 


ther 


leteryents examined aa 


Heate) im preventing ition, but 


moproved by adding Na carboxymethyl! cellulose 


of and t 
over 


theugh the reflectance 
does not flatter f about (ol 

unbleached knitted woollen fabru 
ditvoned at different KH 


chloroethy lene w 


tleposition coneentration curve 


until a nen ims reached 
Con 
solvents (tr 


and shaken im 


and spirit containing Vartous 
detergents, ethyl 
cellulose, et to matter 
Light reflectance is measured photometrieally 


With wool preconditioned 


supertatted soups, synthetic 


whoch « standard lias 
been achted 
before and after the procedure 
and 


aperit for 


deposition occurs 


from white trichloroethyvlene alone 


The varying effect ompounds mflueneed by 
the « ‘ m of the 
thm of me 
with the 


but im some meastances coagula 
and urred and could not be 
final ron 


Bleach for Low-grade Cotton 
amd KR. M. Shehegoleva 
May 


curt) 


correlated 


Rapid Continuous 
Goods. BS Voronkes 
Tehat prov 12. 20.22 

bleach em the 


Krasnaya 
medium 


The contintiots 
Talke 
weight 


prtworks whict for 


cotton fabrics of normal quality, m™ not efleetive 
eotten, particu 

In this bleach, 
apparatus im a soln 
Neo Kontakt 
silteate, and 8 g. sodium 
bleach not deserbed on detail It now 
cottons 1 satisfactorily 


and in hype 


for heavier fabrics contaming low grade 
larly with reapeet to the removal of motes 
treated om a 
litre 
active agent 
sulphite;: the 
found that k 


the pouds are 
per 


(aurtace 


w wreacte 

by wiving ourmng treatments 
chlorite The impregnated om het 
Ive ~ty NaOH per litre) from the 
a paler (tober 


spent 
continuous scour 
and vw then passed to J It washed 
with eolkd 
active 


water, impregnated with hypochlorite 


soln litre given a 
It then unpregnated im the 
NaOH and 2g. Kontakt per 

mto the contimucus 
hypochlorite treatment, and 


com 


passage in 
a piler, and again washed 
hot sceourmg « 
litre) 


The further stages of washing 


and passed 


sourmg are not given in detail, The finshed fabric 


pared with matemal from the usual continuous bleach and 


from the state kier bleach «as regards whiteness, 
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VIIl_— DYEING 


atworbency, nitrogen content, wax content, cw 
momum viscosity, and freedom from motes; it m of high 
quality im all respects. The preluminary treatment im 
alkali, as well as mereasing the effectiveness of the scour, 
prevents the evolution of obnoxious chlorammes during 
the succeeding hypochlorite treatment A. E.8 
Action of Hydrogen Peroxide on Land Il. 
Das, MK. Mitra, and J. F. Wareham. J. Tertile Inet., 
43, 1443 7449; 7 449-7 453 (Aug. 195 
1 Jute ia bleached with different concentrations of 
and the changes, changes in cuprammonum 
fluwlity and Cu number of a-cellulose, and contents of 
a-cellulose and of lignm as determined by H,SO, and 
chlorite processes are studied. It m suggested that the 
chlorite process should be used with caution when the jute 
veal pretreatment, as substances 
I p to 


has received che 
hemicellulose) other than lignin are also removed 
H,O, (liquor ratio 20:1) in presence of alkali at 
75-85 ¢., a-cellulose is unattacked, bat 42 of hemi 
cellulose goes ito solution along with the lignin. Above 
| vol., a-cellulose m attacked, and more hgnin, but no more 
hemicellulose, um lost At 20-vol. conen. and 100: 1 ratio 
it to remove only lignin and 4-5°, hemi 
cellulose. It i suggested that part of the lignin or hemi 
cellulose is either differently constituted or located from 
the remamder 

Water absorption at different K.H. and wet and 
dry tensile properties of jute treated with different con 
centrations of H,O, under controlled time, temperature, 
and liquor ratio are investigated. Moisture absorption is 
roughly independent of H,O, treatment over a range of 
(9 92°.), and below 2-wol. H,O, conen, the dry 
strength m mereased and wet strength greatly reduced 
This supports the suggestion that lignin hes between the 
disorgammed molecular chains, preventing higher crystal 
limity and leading to a greater hygroscopicity than in 
cotton. Oxidation by H,O, breaks the lignin-cellulose or 
hemicellulose linkage and results in new hydrogen bonds, 
which are effective in the dry state but not as effective as 
the old ones when saturated; thus there is a lower absorp- 
tion of moisture at R.H. 94°. and a greatly increased one 
at 100 J.W.B. 
Decolorisation of Dye Solutions by Ultrasonic 
Triphenylmethane Dyes. T. Azam 
vara. J. Chem. Soc. Japan, Pure Chem 
5 GIT (1951): Chem. Aba., 46, 6479 (25 


and r 
Sectn.. 
July 1952) 
Aqueous solutions (0-003°.) of Crystal Violet, Malachite 
(ireen, Brillant Green, and Fuchsin were bleached by 
ultrasonic iradiats Rosolie acid, phenolphthalem, and 
alumimon were not decolorwed. The bleaching action is 
due to the oxidative action of oxygen which has been 
activated, im particular, at the imterface between the 
solution and the air ©. &. C. 
PATENT 
Furs. N. Root USP 2,591,663 
The furs are drummed with sponge-cloth bags of different 
sizes loosely filled with sawdust or other cleansing material. 
The weave of the sponge cloth must allow solvent to be 
expressed through it but prevent the sawdust from sifting 
through it This avoids the sawdust getting into the furs, 
and is therefore expecially suitable for treating ‘ Mouton” 
(ishorn-lamb), Persian lamb, et« 6. Cc. 


Washing off Printed Naphtholated Fabrics (1X p. 478) 
Estimation of the Whiteness of Optically Whitened 
Textiles (XIV p. 482). 


Vill— DYEING 
Potentiometric Control in Dyeing. J. Kath 
Textilber., 33, 862-864 (Sept. 1952 
The use in the U.S.A. of the “Marhen" redox potentio- 
metric control in vat dyeing (see J.s.p.c., 68, 369 (Sept. 
1952)), particularly im continuous processes, enables 
more regular results to be obtained and conduces to the 
avoidance of wasteful additions of hydrosulphite. Over- 
reduction of Indanthren Blue BC can be prevented by 
adding sodium nitrite and hydroxylamine to the dyebath; 
a high processing temp., e.g. 91°c., can then be used, 
satisfactory reduction being obtained at a redox potential 
of 260 mv. less than that normally required. . E. 8. 
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of Textile Fibres at Tem: 
L. Drijvers Amer. Dyeatuff Rep.. 41, 

(1 Sept. 1952) 
English translation of paper, see 7.8 p.c., 68, 325 (Aug 

1952). 

Dyeing in the Blended Fibre Hosiery Industry, with 
Observations on Finishing. ©. 8. Crowes 
J. Teatile Inat., 43, 626-7 647 


ture. 
533 539 


(Aug. 1952) 

After brief discussion of the dangers inherent in firushing 
blended fibres, e.g. severe bleaching which may be 
necessary for one component will damage the other, the 
processes of scouring, bleaching, and dyeing are reviewed 
at length Attention is paid to three groups of blends 
(1) Wool plus cotton, regenerated cellulose, nylon, Ardil, 
Vieara, shrink-resistant wool, acetate rayon, and Rayo- 
landa; (2) cotton plus Rayolanda, regenerated cellulose 
plus Rayolanda, and cotton plus viscose, cuprammonium, 
and acetate rayon; (3) miscellaneous synthetic polymer 
fibres. Particular attention is paid to dyeing wool-nylon 
mixtures. Shrinkage properties, raising, and process 

LW 


control are also discussed J. B 


by Sound Waves — HI. H. Rath and 
Mellhand Textilber., 


fying 
H. Merk. 

1952). 
Experiments similar to those already reported for 
audible sound (ef. 3.8.p.c., 68, 227-228 (June 1952) ) are 
carried out with ultrasonic waves of 22-175 kilocycles/sec. 
and 1-3 watt/sq cm. Exact comparison with the results 
of the previous experiments is not possible, but the 
accelerating effect on the dyeing rate at | watt/sq. cm. is 
approx. the same as that obtained with audible sound at 
0-5 watt/sq.cm. The effect is enhanced by imerease in 
intensity, but is substantially independent of the frequency 
over the range investigated. Vat dyeings obtained in 

presence of ultrasonic waves are inferior in solidity 

A. E. 8. 

H. Gerstner, Faserforsch. und 


J. Textile Inat., 34, 


33, 859-861 (Sept. 


with Azo 
Textiltech., 2, 282-288 (July 1951) 
4 529 (July 1952). 
This is a review of the literature concerning the nature 
of the dyeing action of azo dyes. There are fifty 
references. Cc. J. W. H. 


Problem of Rubbing Fastness in Azoic Dyeing. 
W. Wiiterich. Melliand Teztilber., 33, 743-747 (Aug. 
1952). 

A discussion of the conditions that must be observed at 
each stage of azoic dyeing in order to ensure max. fastness 

to rubbing. 4 


and Practice of the of 
Blue B § 
Dyeing. y Blinoy 


Eighth Aniline Dye Con 
ference (U'S.S.R.)*, 79-87. 

The wet development of Variamine Blue on fabric is 
often accompanied by a poor yield and bad penetration 
The conditions under which coupling proceeds are studied 
by observing the development of the dye on fabric and the 
behaviour of the coupling components in vitro, e.g. when 
brought together in soln. under various conditions of pH 
and when titrated potentiometrically with acida or 
alkalis. Titration and coupling of the diazo component are 
carried out also in presence of the octadecanol-ethylene 
oxide condensate Emulphor O, which facilitates examina 
tion of alkaline solutions by maintaining the non-coupling 
diazo-hydroxide in colloidal soln. In alkaline soln. the 
diazonium ion is converted into its active form (following 
the hypothesis, due to B. A. Poray-Koshits and Grachev, 
of its existence as a pair of tautomeric cations 
Abs., 41, 1215 (1947) ), and the rate of coupling in vitro 
rises progressively with pH; but at pH 10-5, the active 
cation is rapidly converted into the diazo-hydroxide and, 
under the conditions of development on fabric, no 
appreciable coupling can oceur. At pH < 8, the other 
component (Azotol A, i.e. Naphtol AS) is in its inactive, 
undiasociated form, and coupling is inhibited. Conse 
quently, coupling is confined to the pH range 8-105. The 
pure diazonium chloride can be estimated in soln. by 
adding an excess of alkali, allowing to stand for 30 min. so 
that conversion into insol. diazo-hydroxide may be com 
plete, and back-titrating potentiometrically with acid 
until the pH falls sharply. A method is recommended for 
the more complete utilisation of the components in dyeing 


(see Chem. 


JC S., 23s (1951) 


DYEING 


After passing the fabric through the diazo soln., it is given 
& passage of at least WO sex and «= then 
passed mto a soln. of HCl im order to reconvert diazo epd 
that became inactive under the alkaline con 
ditions into diazonrum salt; the is then passed unto 
« buffer soln. of pH 11, when further ex 


before squeezing 
coupling 
fabr 
upling occurs 

A. 
* See 6B, 460 (Now. 1052) 


Investigations on Colour Development. i 
Behaviour of Diethyl-p-phenylenediamine in 
Aqueous Solution containing H 
towards Atmospheric Oxygen. Effect of 

Ion and of al Agents 
on Air Oxidation of Colour Developers con- 
taining Hydroxylamine. K. Meyer and W. Brune 
Z. wias, Phot., 4, 160-174; 174-178 (1951): Chem 
Aba, 4, 7445 (25 Aug. 1952) 

When a solution containing diethyl-p-phenylene 
diamine (1), Na,SO,, and KOO, is oxidised by air, the 
concen. of and Na,SO, decrease lmearly with mereasing 
duration of aeration. NH,OH retards loss of I but ine 
rate of lows of Nas »,. One mol, of te comumed for 
each 2 mol. of Na, SO, lost Appare aidition or 
complex compound of sulphite and NH,OH is t 
preservative No significant change of I eecurs 
during aeration when NH,OH i present until the Na.SO, 
conen. falls to a low 

TV. CuSO, markedly increases the of oxidation of 
I by air. Trilon B (11) nullifies the action of Cu but causes 
increase in rate of oxidation im absence of Cu 
of Na,SO, is increased only slightly by Tl, but rate of low 
of NH,OH is greatly increased, which accounts for the 
increase in rate of oxidation of 1. I] markedly increases 
rate of decomposition of NH OH in alkaline soln., and this 
accounts for the merea mposition of 
NH.OH im alkaline solution increased by 
presen 
does not accelerate 
no protection agamst Cu 
Polarographic Reduction of Crystal Violet, Brilliant 


Green, Malachite Green, and Auramine. 
Saye and H. I. Stonelill, J.C.S., 3231-32! Aug 


ntly an 
effective 


in conen 


value 
rate 


Rate of loss 


tate of dere 
of oO, Calgon used as a Ca-sequestering agent 
wmposition of NILOH but offers 


All Soup dyes are reducible solution at the 
dropping Hg electrode, giving polarograms distorted by 
dye adsorption on the Hg. Elimination of the 
addition of ethanol, furnishes normal polarograms which 
exhibit two well separate ome 
formation at the first «tep 
apparently very great stability 
of the first reduction step appears to be independent of 
pH around pH 7. so that, as with the aminoacridines (cf 
. 68, 46 (Jan. 1952) ), 
quinone formation involves the uptake of one eleetron and 


no proton 
Polarographic Retestien of Pyridine, Quinoline, and 
Phenazine 


(. Kaye and H. 1. Stonehill, J.CLS., 

3240 3243 1952 
Pyridine, quinoline, do net form highly 
stable semiquinones on polarographic reduction at pH ~ 7, 
but quinoline and phenazine form relatis 


in 
latter, by 


electron steps, indicating 
radical of 


The halfwave potential 


f «a semiqquinone free 


1.3. D4 sem) 


and phenazine 


ly unstable onea, 
H. HOH 
Polarographic Reduction of some Natural and 
Artificial Hydrogen-carriers in Bacterial 
Enzyme Systems. Kaye and H. Stonehill 
J.C.S., 3244-3247 (Aug. 1952 
Corymase, riboflavin, methylen 
eresy! blue, in aq. soln. at pH 7-38 
ethanol at pH 8-20, undergo a larogr iphic reduction at 
25°c. in two overlapping one-cleetron with the 
intermediate formation of semiquinones whose stability is 
low compared with those from several amimoacridines and 
di- and tri-phenylmethane dyes H. HLH 


Measurement and Practical Significance of the 
Redox Potentials of Vat Dyes. |. Hl. Peters and 
W. J. Marshall. Bull. Inet. tertile France, (30), 415 
438 (Jan. 1052) 

The intrinsic characteristics of vat dyes which have a 
bearing on their technical applications are their redox 
potentials and their rates of reduction. The speed of 
reduction is a funetion of temperature, concentration of 


blue, Capri Blue, and 
and Nile Blue in 50° 


stages, 
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Na crystalline 
lominant factor individual 
to the dye itaelf, particle sae per a being only of secondary 


Redox Potentials 


uinones and Vat Dyes. Hi W 
Fre mwiwell ii Chom icta, 


form, amd particle size 


The pre. 


letermuining reduction rate 


of some Polyhydroxyanthra- 
Meyer and W. D 
1444 1400 (Aug 
potentials f throm acid, 
j-wulphome acid, 
6-deulphonie 
. Lauth’s« violet, 


acul 


1.5. om fihvdrox yanthraquinon 


acute, alizacin sul phon wood, cresyl 


hiy methylene 


utral re«l 


thiazine blue blue, new blue, 
measured as a 
range extending from 
pli io). The results are 
eon on tables and ach protes tral « Semiquinone 
formation has the cresyl blue 


1-8 chhydros yant heacquincn H. HLH 


Influence of Acidity on the Absorption Spectrum of 
some Vat Dyes and its Relationship to the 
Redox Potential. W. Meyer and W Treadwell 
Hel Chom. Acta, ¥, 1400-1470 (Aug. 1952) 

{ the lealt with om the 


n and in some 


Safranine ©), aml me have been 


throughout a 


pH te alkaline 


funmetron af 

tronglvy acul 
urves 
ff cases of 


ard 


ives 
pre ‘ ‘ ‘ been measured 
in alkaline acl on, and dieplacements caused by salt 


formation are discussed HHH 


Rayonw, 


Inet., 43, 


Dyeing of Acetate Rayon Vere. G. Bertolina 
F wynth., 8, 11-26 (1952): J. Text 
52 July 1052 
wetate rayon in Europe 
Englamd) are 
includes 


prooedur lye 
pertical in Italy 
eyed om prehensive survey 


1) cletails of tne 


France, and 


vat, 
and base dyes; 
3) indications of 
whether ee mre le for dyeing skeins, 
¢ tayon production figures for the 
U.S.A the popularity of rayon 
there ' in the ULS.A. about the 
iveng, whilet m Italy it 


about twiee as expenave 


Protection by Protein Agents in the Dyeing of Wool. 
M and KR. Laloy 
Rowhacr, (12), 
J. Inet., 43, 4 530 (laly 1952) 
The deterioration of wool dyed in hot concentrated acid 
vunteracted by the 


whe «le 


soluble we acid 


and 


name price 


van Overbeke, G azingue, 


tromeaty Charm 


or alkaline bathe us « use of protective 
srried out without and then 
weight 
sults showed that optimum 
protection was yy those of mol. wt. ~ 2700. The 
n of the agent had little effect at pH 4-7, but 
yreater 


prot were 


with 


in agetite 


protective agents molecular 


obtamed from ge 


copoentrat ie 
atkaline concentrations gave 

Physical tests showed that the 
agente do not after tenacity of the fibres, but make 


plastic 
of Perlon and Nylon Textiles. 


Wenwer ertel Prarv 630 635 
of the dyemg of P 


textiles with acid, chrome, vat, and 


m more aon of 


a better protect 


them more 


Rader and 
1952) 
and nylon 


rlom 
dyes, 


pers 
omplex dyes of the acid and disperse 
as Vialon Fast (Bast) 
The properties of the dyeing and ther suitability for 
Lise A. E.8 


latter are 


img chr 
(the dyes) 
vanous classes of work are 

PATENTS 


Hydroxyalkyidiamines Dyebath Assistants for 
Difficuldy Soluble Metal-complex Direct Cotton 
Azo Dyes. (ibe BP 676.584 

Diffieultiy soluble Co N f 
hydrox vearboxy dihydroxy ‘ carboxy 
fully dyed 


unplexes 


dives may be succes 


hydroxy az 
fibres in presence of an a cliarnine 

C,H, 
CHLOH, of Alk of Hor CH,; 
bd Or a mixture of the diamine, 
may tw 


ve 


K H 
5S. and preter ably “a suit 


the unmetallised dye used 
Thus, all parts bemg by weight, 1 


1) and the Cu complex (1) 


able metallic salt, 
in the dwebath 
hvdroxyethylamune jet hane 


2-bus 


Jadc @ 


L-naphthyl- 


> a- naphthylamine 


of the trisazo dye 5 - aminosalicylic acid - 


amine -7 - sulphonic 


Alkaline 
200). The solution so produced 
soda ash (2) is added, and then cotton 
(100) at Go« After boiling for 5 min. Glauber's salt (20) 
vm added, and after 20 mim. a further addition (20). A blue 
of excellent fastners to light and washing results ELS 
Single-bath Process for Producing Copgases Azo 
Dyes on Cellulosic Fibres. (iba 676.047 
Dis- and poly.azo direct cotton dyes which contain at 
least one oo dihydroxy. or o-carboxy-o’-hydroxy-azo 
group, and which yield difficultly soluble copper com. 
plexes, may be appled from a bath contaiming ammonia, 
or an aliphatic base, and a compound containing copper 
in a complex anion. Thus, all parte being by weight, the 
disazo dye (1) 4:4°-diaminodiphenyl-3:3 dicarboxylic acid 
i boiled 
100) and diluted with water (2900) at ca. 60°c., 
2) ia added. A solution (60) prepared 
from CuS0,.5H,0 (50), sodium citrate (50), and mono- 
ethanolamine (100) diluted with water (to 1000) is added 
to the dye solution, and then cotton (100) is entered and 
the bath brought to 100 c. in 30min. Boiling is continued 
for 45 min., an addition of Glauber's salt (20) being made 
after 5 mim. and agam after 20 mim. An orange of good 
tnetness to light and washing is obtained E. 8. 
Dyeing Wool with High-affinity Colloidal Dyes and 
Diammonium Phosphate. Pacific Mills. 
USP 2,500,847 
Use of diammonium phosphate (0-1-0-5% on the wt. of 
liquor) as the dyeing assistant enables the bath to be at 
pH approx. 7:1 at the start, 6-8 at the boil, and 6-5 after 
2 hr. boiling, and this enables well levelled dyeings to be 
obtained with difficultly levelling neutral- dyeing ac _ and 
metachrome dyes, 0. C. 
Aftercoppering on Nylon. ICT. BP 678,106 
Copperable dyes can be satisfactorily aftercoppered on 
nylon by cuprous salts in acid solution in presence of an 
alkali metal halide. Cc. 0. C. 


y acid are boiled with water 
w diluted (to 3000), 


with water ( 
and then soda ash 


Studies in Vat Dyes 1V— Preparation and Dyeing 
Properties of Di-imines from 2:7-Dibromophenanthra- 
quinone (IV p 467). 

Capillary Phenomena in Assemblies of Fibres 

Treating Loose Fibres (X p. 480). 


(VI p. 471). 


IX—PRINTING 


Lytax Textiloscope. . Eber. Melliand Testilber. 33, 
764-766 (Aug. 1952). 

The Lytax Textiloscope is an optical device for use on 
roller printing machines, It provides the printer with a 
stationary image of the pattern, which is formed not on the 
simple prin iple, but by maintaining the 
group of repeats under view for practically the whole of 
ite passage through the field of the instrument and then 
switching over within a very short space of time to a 
coincident view of the next group of repeats The 
principle of operation is deseribed The instrument can 
be used for repeats of up to 60 om. and for fabric speeds of 
up to 100 m/min A. E. § 
Washing off Printed Naphtholated Fabrics. %. A. 

Plaksin and A. S. Makarova. Tekstil. prom., 12, 33-34 
May 1052) 

Comparative data are given of the degree of removal 
of Azotol (Naphtol AS) from a closely woven naphtholated 
fabric by means of water and of alkaline solutions. The 
leaching effect of water is increased by softening, further 
mereased by small additions of NaOH (2 g./litre), and still 
further increased by the addition of NaOH and a surface- 
active agent; it increases rapidly with rise in temp. and 
is umproved, partic ularly at low temp., by increasing the 
rate of cireulation of liquor through the fabric. A. E. 8 
Javan Batik Industry. W. Kertecher. Melliand 

Teatilber., 33, 161-163 (Feb.), 222-226 435- 
438 (May), 634-636 (July), 868-870 (Sept. 1952). 

\ comprehensive survey, with many illustrations and 
is given of the processes employed in the pro- 
duction of Javan batik, using both natural and «synthetic 
dyes A. E. 8. 
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of Polyamide Fabrics. ©. Kuch. Te#td- 
Praris, 7, 638-641 (Aug. 1952) 
The use of various types of dye for the printing of 
polyamide fabrics is discussed. The more usual thicken 
ings have rather poor printing properties on these fabrics, 
but polyviny! aleohol soln. is very satisfactory, and a brand 
of this agent, Vinerol ST, i# now available that im com 
patible with smal! amounts of alkali. Patterns of direct 
prints with acid dyes and of a seersucker effect, produced 
by printing a soln. of resorcinol in stripes, accompany the 
text. ALE 


Colour Photography. BK. B. Collins and C. H 
3.8.D.¢., 68, 421-457 (Nov. 1952). 

Yield of in Colour t. S. A. Bongard, 
A. N. lordansky, and V. 8. Chelteov. Doklady Abad. 
Nauk S.S.S.R., 84, 81-84 (1 May 1952) 

Work on the ratio of the amounts of dye and silver 
ormed during colour development (cf. 3.8.p.c., 67, 350 
(Sept. 1951) ) is extended to three other types of dye in 
commercial use. The emulsion components used are 
derived from an aroylacetanilide (yellow), from pyrazolone 
(red), and from 1:4-naphtholsulphonic acid (blue), the 
developer being p-diethylaminoaniline in each case. The 
yields are 84°, 76 and (4 respectively of the 
theoretical amount (0-25, 0-25, and 0-5 molecule of dye per 
Ag atom) As predicted from theoretical considerations, 
the yield is const. throughout the course of the dev elop 
ment process, and does not depend on the duration of 
exposure or development, or on the grain size of the 
emulsion. E. 8. 


Flexichrome Process. F. W. Coppin and J. J. Hook 
Phot. J., 91 A, 173-174 (1951): Chem. Abs., 46, 6531 
(25 July 1952) 

Flexichrome film, which is coated on a stripping base, is 
exposed through the base, and then developed in a tanning 
developer which hardens the gelatin in proportion to the 
amount of Ag produced The unhardened gelatin is 
removed in hot water, the Ag removed by a bleach, and 
the hardened gelatin relief-dyed with a black dye which i 
absorbed according to the thickness of the gelatin. The 
black image together with a thin carrier is stripped from 
the base in 2°. acetic acid at 38°c. and transferred to a 
dye-transfer paper. When dry, the print is coloured by 
special dyes applied with a brush. The dyes replace the 
black, and will replace one another in the order in which 
they are applied. Cc. 0. C6. 

PATENTS 
Printing with Direct Cotton Dyes. (iba. BP 677,558 

Printa which are fast to light and washing can be pro- 
duced by using the difficultly soluble metal complex of a 
direct cotton dye in @ paste contammg a compound of 
formula (R! H, Alk of 
4C, or CHAOH; R* H or CH,; < 5), 
hydrox yet hylamino ethane. 

Treatment of Back Grey in Screen Printing. © 
and E. Karolezuk. 

The surface of the back grey next to the material to be 
printed is treated with a repellent for the printing colour 
m use, the repellent being preferably applied as a fine 
spray between changes of colour and/or pattern, so as to 
seal in completely dyes previously deposited on the surface 
of the back grey and thus enable it to be used repeatedly 
without being washed. c.0.€. 


Giles. 


Studies in the Surface Tension Measurement of some 
Colloidal Solutions (III p. 463). 

Investigations on Colour Development. IIIT-— Behaviour 
of Diethyl-p-phenylenediamine in Aqueous Solution 
containing Hydroxylamine towards Atmospheric 
Oxygen. I[V— Effect of Copper Ion and of Caleium- 
sequestering Agents on Air Oxidation of Colour 
Developers containing Hydroxylamine (VIII p. 477). 


X— SIZING AND FINISHING 
Sizing of Textile Fibres 


General Considerations. 

A. Parisot. Bull. Inat. textile France, (30), 387-404 
(Jan. 1952). 

The size should maintain the fibres in an adequately 

damp condition in order to prevent the effects of «tatic 


electricity. The fatty phase should be of low viscosity, 


-~SIZING AND FINISHING 


a7 


amd it should be capable of acting as « lubricant when 
spread in thin layers. The fatty matter must be free from 
any tendency to oxidation, and an antioxidant should be 
aided if necessary. If the size & to be applied im the 
form of an emulsion, the aqueous phase should have good 
wetting power a. L. 
Finishing of Fabrics con Wool and Man-made 
Fibres. ©. 8S. Whewell, P. Barrett, and J. Senior. 
J. Teatde Inat., 43, 648-2” 600 (Aug. 1052) 
Experiments are carried out to assess the changes in 
dimensions and appearance of several blended cloths of 
similar constructions after scourmg, milling, and raising 
Blends include wool plus Vinyon, nylon, Fibroceta, Fibro, 
Fibrolane, and Kayolanda. Rate of milling and limiting 
mulling shrinkages are measured at different pH values, 
and the effect of chlorination in reducing shrinkage wu also 
investigated. Measurements of pile thickness of wet- and 
fabrics are accompanmed by analyses of the ‘ 
rayon in the pile as compared with that im the original 
unraised cloth. In conclusion it i suggested that, in pro 
ducing a type al wool-type fabme with orthodox desgns 
aml finishes, it not Incorporate 30° 
rayon, or design and finishing problems will arise 


J. W. B. 
Raising of Textile Fabrics. ©. 8. Whewell. Mull. Inet. 
tertile France, (30), 439-450 (Jan. 1952) 
Scientific methods employed for the measurement of 
the effeetivencas of treatment are carefully discussed. The 


desirable to 


importance of the weaving construction in determiming 
the ease of raising m demonstrated. Increased momture 
content, swelling as weak reducing 
agents, and lubmcants, all facilitate the production of pile 
on wool, The ramability of fabrics containing rayon or 
nylon is also improved by the 
lubricants A fabric with « cotton warp and possessing 
> 25%, of nylon staple or Fibro in the weft can produce a 
material having an appearance and handle similar to wool 
without actually contaming wool G.L. 
Prevention and Eradication of Wool Pests with con- 
tinuously Dispersed Insecticides. A. Hl. Tooryd 
lowski and S. Moore. J. Keon. Entomol., 44, 1016-1017 
(1951): J. Tertile Inat., 43, a 534 (July 1952) 
Preliminary investigations are reported on the effect of 
continuously vaporieed Lindane on clothes moth and 
carpet beetle in raw and processed wool «tored im rooms of 


agents such 


presence of acide and 


The webbing clothes moth was 
eliminated by the dispersal of Lindane at a rate of Ig. in 
24 hr. in rooms of capacity 15,000. 36,000 ou ft., but not 
in a volume of 48,000 cu. ft species 
inthrenus scrophularie were Adulte of 
Attagenus piceus survived but apparently failed to repro- 


duce 


Application of some Synthetic Resins in the Textile 
Industry. A. Landolt. J. Tertile Inst., 43, P 331 
Pr 340 (July 1952) 

An account of thermoplastic synthetic resins 
briefly with copolymers, polymerisation technique, and 
polymer hardness; thermosetting resins from melamine 
and urea formaldehyde are fully, and 
application techniques deseribed im detail, including the 
prodaction of a chintz with melamine formaldehyde 

J.W.B 
nols for Dimensional Stabilisation of 
Cellulosic Fabrics. ©. Musset. Jnd. tertile, 69, 103 
107 (1952) fhe., 46, 4393 (10 July 1952) 

Cellulosic fabrics can be dimensionally stabilised by 
many aliphatic compounds containing 3-6C, 2 Hal, and 
1 OH. Drawbacks of the usual 
viz. thermosetting 
methods, are discussed 


various cubic capacity 


Carpet beetle 


eliminated 


deals 


conmdered more 


Chem 


stabilising treatmenta, 
aldehydes, and mechanical 
Use of 1:3-dichloro-2-propanol 
and 2:3-dichloro.1-propanol is advised, stabilisation being 
due to polymeric O-CH,CH(OH)CH,O cross-linkages 
between approx. each 30th glucose radical. Treatment is 
carried out in presence of NaOH and alkali-metal halides 
at 80-00% Detailed recipes are given for stabilising 
viscose rayon and cotton fabrics. The process leaves a 
residual shrinkage of 0 2-2 and has negligible effect on 
both dry and wet breaking load and elongation. C. 0. C. 
ng of Cellulosic Fibres by means of Amino- 
alkyl Sulphamates. J. Puig. Hull. Inet. tertile 
France, (30), 405-414 (Jan. 1052) 
A review of theories of the action of fireproofing agents 


resins, 


XI PAPER AND OTHER CELLULOSIC PRODUCTS 


wel by practs al detaila fi application of 


WV tase miunction with 
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tear fabru 


mw oof 


Elimination of Water from Textiles. 
Inat. texte Fran 407 475 
the 


tnaterials Gok 


utile 


Water Repellency. | Mechanical Theory of the 
Wettability of a Fabric under the Action of Rain. 
thes wr Aug. 1052 
ur r obtamung water 


Treating Loose Fibres. ‘ an Celanese, BP 677 
The fibres ar treating 
kept 


rate of tlow 
the 


filers 


If the 
by weight 


ontent 

‘ 
BI’ 678 


press 


then the procs used for 


wat riage 


Finishing Wool Fabrics. 


finehing w mg and heavy rig 


omatted if th wet lrawn over o or Tore 
irta 

ire then 
fader 

drving 

then on of heat and momture, and 
at 
and after 
light 


pressboards at low 


kept damp 


mpart moothness and 
a freesing ch 
4 then removed, 


in absence 
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y hetw 

then in one at 

full, soft handle ane 


prewure wml put hamber at 7 ‘ 
slightly ab resulta on 
re 


rich, soft, natural 


Introducing Hollow Spaces into Viscose Rayon. 
BP 678.155 
Ob) hy 

italys 
This 


form having bet 


trar 

This tranaf in mpaniod by appreciable 
lecrease in strengtl 


Crease-resisting of Natural or Regenerated Cellu- 
lose Materials. ©). J. Meijer’s Dextrinefabrieken 

BP 676,419 

rateMal with solution 
ildehwde aml a nitrowenous re tion product 

ir ste keto-aleohol rf 

i of formula NH,CX-NH-R UR 

w NH) « 


me, ard « ora 


impregnated 


glucose ure 
wl forming m 
pound the pit 


maternal upon subse puent 


irving an 


Fy 

BP 677,293 
highly resistant to textile pests by adding 
it SOONH group, eg. chlor 
lphonte ilkaline mulling 


Protecting Wool against Textile Pests. 


Wool os 


Improving the Water Sensitivity of Nylon. ul 
(SP 2,592,473 
<i with the N arboxy 
preferably 
7 C, for 


sub 

15 min 

rm refluaed for 
inhvdride of 


Js 


chlorobenzene, was 
nuctoseopically from 
untreated yarn Such treated yarn had excellent affinity 
for acid and direct dyes (e.g. CU. 430, 1076, and S518 
wherens untreated yarn had hardly any affinity for them 
Particularly brilliant dyeings were obtained with the acid 
Oc 


after 
was 


stiffer 


bemg freed from 
hut 


c 


Impregnating and Sizing with Latex. A 


Dawant 
BP 677.840 
coated with latex 
rubber 


ora plate or plates i 
cause the latex te ponet rate 


The material 


contatung 606 75 by wt. of aml wm then 
pressed between the plates 
after which the 


latex within the maternal, ©. QO. ¢ 


the material easure is sucidenly released, 


thus « 
Cloth with Randomly Arranged Fibres. [nternational 
Cellucotton Products Co BP 677,545 
bat of fibres is beaten with a spiked roller so 
which, by 


the 


as to 


Leven dispersion of fibres, means of 
urrents, is directed agamet a thermoplast 1 

ching sheet or one to which a Lquid adhesive has been 
lewd at A permanent backing sheet 


tay be dispensed with by directing thermoplastic fibres 


an earher stage 
on to a forming sheet. Subsequent heat or solvent treat 
ment apphed if necessary LB 
from the use of Titanium Dioxide 
Rayons VI p. 473) 

the Safe lroning Pomt of Linear Copolymers eon 
2:4-Triazole and Peptide Links Vip. 475). 
Stabilisation of Cellulose Triacetate Films against Thermal 


XI p. 481) 


Effects 
Delustrant om 


taming | 


Oxidative Degradation 


XI_-PAPER AND OTHER CELLULOSIC 
PRODUCTS 


Preparation of Acidic Oxycelluloses by the Action 
of Alkaline Hypobromite on Cotton Cellulose. 
Davidson J. Tertile Inat., 43, T 291-7 208 


i linters and Texas cotton sliver, boiled 
NaOH, treated with alkaline 
hypobromite, and the change in reagent concentration is 
measure of oxygen All procedures 
im the dark to avon! decomposition of 
unite Rate of oxidation, loss in weight of the 
and the cuprammoniam flundity, carboxyl con 
opper number of the oxycellulose are measured 


under pressure with are 


used as a 
are carred out 
hypot 
cellulose, 
tent, and 
There os ¢ loss of weight by the cellulose owimg 
to formation of CO, and soluble products. In the early 
stages of oxidation three atoms of oxygen are required to 


produce one COOH group, but at an oxygen consumption 


progress! 


of 25 atom per glucose unit twelve atoms are necessary, 
img to the oxidation of soluble products, The method 
is suitable for making oxyeelluloses of COOH 
content up to 35 millimoles/100 g., but not for high con 
tents such as can be obtained with nitrogen dioxide or 
periodate -chlorous acid. If the product is to be used for 
chromatographic columns, it has the advantage of being a 


ow 


powder 

Optical Activity of Cellulose Triacetate. N. M. 
Jazhenov and M. V. Volkenshteyn. trestiya Akad. 
Nauk S.S.S.R. Otdel. khim 334-343 (March 
April 1952) 


sl activity measurements are made on solutions 


nauk, 


wetyl a-p-glucose, octa acetyl a-cellobiose, and 
solvents at various wave- 
a range of temp Determinations are 
mode index and dielectric const. By 
taking the variation of optical activity with temp. into 
recount, it is posable to eliminate the effect of the solvent, 
if the solute is In this 
way a value is obtained for the optical rotatory power 
of the solute It should be independent of the temp. if 
the molecule is rygid, but it does, in fact, vary with temp. 
in & manner that indicates the presence of a similar type 
bonds in each substance-—— monomer, 
and polymer. It is concluded that in octa-acety! 
and cellulose triacetate there is rotation of 
acetyl groups, but no rotation of glucose rings with 
reapect to enc h other A. E. 8. 


of penta 
ellulose triacetate in various 
lengths and over 


also of refractive 


assumed to be non-associated. 


of rotation about 
dimer, 
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hr with ite own weight of the N-carl 
ater 


LEATHER; FURS; 


Nor i962 


Stabilisation of Cellulose Triacetate Films against 
Thermal Oxidative Degradation. A. A. Freyman, 
V. A. Bartashev, L. 1. Shagalowa, V. V. Ganneman, 
G. P. Marova, and E. L. Owehinnikova. J. Appl 
Chem. 25, 626-633 (June 1992 
On heateng m aur at trincetate 
goes main-cham breakdown and ce 
liberation of OO and OO, at const . which are 
greatly reduced by acdditvon to the film of 2°. of pheny! 
a-naphthylamine or A. 5 


ander 
arboxylation with 


rates very 


PATENT 

Sizes for Paper. N. V. De Bataafeche Petroleum MS 
BP 678,561 
Aqueous emulsions of petroleum naphthenates (6. salts 
of naphthenic acid of acid number 200 with or without 
free naphtheme aciuis of acid number 
and/or cycloaliphatic mineral-oil extracts are useful sizes 
for paper and paper pulp They are much cheaper than 

rosin sizes and give a more water resistant effect 
COC 


and aromate 


XII LEATHER ; FURS; OTHER PROTEIN 
MATERIALS 


Randall, R. D. B 
and A.C. T 


Structure. 
Fraser, S. Jackson, A. V. W. Martin, 
North. Nature, 169, 1029-1033 (21 June 1952) 

Work carried out by the authors on the structure of 
collagen us described briefly, both the interaction of soluble 
collagen with other molecules, and the polypeptide chain 
configuration in collagen being discussed W.J.M 
Bond Forces involved in Chrome Tannage. 

Shuttleworth. J. Amer. Leather Chem. A-««orn., 47, 
387-403 (June 1952). 

The adsorption of eighteen chrome complexes was 
measured on three types of base-exchange resins (amino, 
sulphonic acid, and carboxylic acid) and on hide powder. 
The chrome uptake was then compared with the shrinkage 
temperature, and it was found that there is 4 positive 
correlation with the adsorption on carboxylic-acid-type 
resin but none with either of the other two. From these 
results, supplemented by spectrophotometric data, it is 
concluded that the chief mechanism in chrome tanning 
co-ordination of chromium to the earboxy groups of 
protein side-chains. The ability of protein carboxy groups 
to displace other ligands from chromium complexes is 
shown to be inversely related to the dissociation constants 
of the ligands, thus explaining why chromium formate 
complexes tan while the acetate complexes do not. 

Isoelectric Points of Chromium Collagen Com- 
K. H. Gustaveon. J. Amer. Leather Chem. 
dasocn., 47, 425-437 (June 1952). 

Various objections to the existing figures for the iso 
electric points of collagen have been raised. This has been 
seasured for cationieally and anionically chromed collagen 
and compared with that of the untreated material. Micro 
electrophoresis, electrokinetic, and dye adsorption tech 
niques have been used, and the results are said to give 
good agreement Anionic tannage shifta the isoelectric 
point to lower pH and cationic tannage to a higher pH. 
These results strengthen the postulate that collagen is 
stabilised by the formation of stable cross-links due to 

complex formation between carboxyl groups of adjacent 

protein chains. 3. M. 

Practical Experience with Paste Drying. F. 
Leder, 2, 217 (1951): J. Amer. Leather Chem 
47, 446 1952 

Practical aspects of pasting, drying, and washing to 
remove remaining paste are Brown leather 
behaves better than blue, green, or red coloured leather 

Nature, 170, 53-5 


Henaker. 
Asaocn 


(June 


diacussed, 


Structure of Proteins. J.T. Edsall 
(12 July 1952) 

The Royal Society discussion (1 May 1952) on 
Structure of Protems” is surmmearieved, and the most con- 
troversial aspects are considered in some detail, These 
include the a-helix theory of Pauling and Corey; the 
elastic properties of myosn, epidermin, and fibrin; low- 
angle X-ray studies on living muscle; and the infrared 
absorption and dichroism of synthetic polypeptides in the 
a-and §-forme. J.W. B. 


The 


OTHER PROTEIN MATERIALS asi 


Action of Formaldehyde on Proteins. U-- Some 
Reactions of N-Hydroxymethylamides. 1. 
Peacock, W. K 


S., 2072 


Du 
Mactillivray. 
bet ween 


Smuth, and KR 
2080 Aug. 1052) 
The equilrbria formal deh yile amides, and 
hydroxymethylarnides have been studied ander alkaline 
Cowltions, The N-hydroxymethylamides are also found 
to « alcohols to form O-ethers, with 
form sulphides, with carboxylic form 
2 mol.) with proumary amines to form tertiary 
amino der they do not condense with peptides. 
The results are apphed to a study of the nature of the 
products formed by the action of formaldehyde upon 
protems (cf S., 1493 (1050): 3.8.0.¢., 66, 606 (1950) ) 
H. 
Action of Formaldehyde on Proteins. Ul— 
Hydrolysis of Formaldehyde-hardened Pro- 
teins by Enzymes. K. D. Haworth, Rh. MacGillivray, 
and D. H. Peacock. J.C.S., 2981-2087 (Aug. 1962 
The proteus of ground-nuts and « 
when treated with formaldehyde under acid 
are found to be hydrolysed by papam 
ean be further hycdrol 
lysate from Arcdil protein fibre 


mdense with prumary 


thiols to aculs to 
eeters, and 


atives; 


ya- beans, and casein, 
oncditrons, 
and the products 
From the bydro 
tidehyde-contam 
on 


ven by 
form 
ing fragments have been imolated by 
Zeocarb 215, 


chromatography 


analysed by 
that 


Armin 


charcoal, and cellulose, and 
paper Acul hy 
aspartic and glutamic acids and at ke 
tated with thew 
der 


play a considerable 


ates 
ther 


The 


lrolysum und 
ast three 

are results 
suggest that A 
and 
lysine and arginine play little, 
of proteins with formaldehyde 


atives of i 
amd that 
part m the 
Tanning of Fatty Acid and Protein stenempuere by 
— —_- J Schulman and M Dogan 
17 32 (5 


Strong interaction bet ween the 


part, 


if any, 


umder acu 


Nature, July 
chromium ion 
and fatty-acid carboxy! groups is shown by the area of 
solidification of the opertios of the 
fatty monolayers on the The 
basic unt expands to accommodate the 
thus property of the 


to be 


chi 


molecules and the pr 


acid metal salt solution 
chromium toni 
increasing size of fatty acid molecule 
interlinking basi 

Al Fe* Co* Results can be appled to the 
tanning of prote in monolayers over the same optimum pH 
range; the tanning process works well with Fe, Cr, and Al 


salts but not with Cu JI-W.B 


Réle of the Thiol Group in the Formation of Alkaline 
Protein Gels. H. Higwins, Fraser, and J. F 
Hayes. Nature, 169, 1020 1021 (14 1952) 

Work has been carried out to sulphide 
liberated by alkal the 
eysteme and cystine treated casein 
As result, it is apparent that pH 12-13-5 eritical zone 
for both the and the in sulphur 
liberated. From this and other considerations, formation 
of single sulphur rather than reformation of 
disulphide linkages seems to be involved in the mechaniam 
of gelation. J. M. 

PATENTS 

Light-stable Phenolic Syntans. 
Co 

The tendency of phenol syntans to darken on kee ping 
and to produce « discoloured leathers is much reduced by 
incorporation of 1-10 of their weight of a 
tannin. Leathers tanned by such compositions are readily 
dyed in clear and light pastel colours Cc. G. C. 
Finishing Leather. BP 678,614 

The products obtained by copolymerising an aqueous 
emulsion of acrylonitrile and not 45°. of butadiene are 
useful for finishing leather. Brushing the leather with such 
an emulsion before applying a collodion coating colour 
results in excellent adhesion with economy in the coating 
colour Added to water colours there is such 
increase in gloss and brillianc in the finished leather that 
often there i no need for glazing Oro. C. 
Protecting Furs and Hides from Attack Insects 

and Micro-organisms. | !'y BP 679,084 

The materials are drummed with a cleaning agent, e.g. 

beech shavings, to which has been added a small amount 
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Kubber Antioxidant. \nmwrcan Co 
BP 677,584 5 


PLASTICS 


OH Ho 


stom being directly 
K Alk © 3) are 
coptibility of the 


rubber 


good 


to 


ration on exposure t 


Stabilisers for Synthetic Resins. 677,755 
Metal chelate « wuis contamung the group 


c-xX 


M 


M metal; X O oF 4 H, OH, Alk, or Ar; any 
remaining Valences of M are « fied covalently) stabilise 
aynthets to light t whation 


Linear Polyarmudies Vip 


XIV. ANALYSIS; TESTING; APPARATUS 


Standardisation of Methods of Testing Textile 
Auxiliary Agents Qualitative Assessment of 
Oiling Agents with respect to Ease of Removal 

y Washing. Schutt Melliand Textilber., 33, 
\ug 
tees pr user of 


readiness 


1 to enable the 
oft the 

subsequently be removed hy 
washing In beth deseribed im detail, a 
wool fabric i umpregnated with a soln. in CCL of the agent 
ord the « Sudan Violet BR After drying, the 
fabric treated with cold NajCO, soln in one method 
by ahaking with the «oln., and in the other by allowing a 
n vel the soln. t yphon through a hanging strip 
of the fabs The amount of re 
the colour of the fabrme, and it is shown, by 
method, that a relable 


prose 


wh assessment 
tests, which are 


ith-wol, dye 


situal oil aasesaed from 
a solvent 
is obtained 
A. E. 8 
One-dimensional Paper-chromatographic Technique 
for Separation of Phenols, Phenolic Acids, and 
their Derivatives. A. Durant. Nature, 169, 
1063 (21 June 1052) 
4 technique for separating the above 
wked out The « 
paper unpregnated with a buffer, and chara 


reagent, drving, 


extraction estimate 


ompounds has 
arrest out on 
teristic colours 


wre hromatograph us 


are developed by spraying wit! Millon 
Development takes ~ 5 hr. at 35% \ 
wives ther 
with Millon 
reagent 
Colorimetric Method of Estimating “Diazols”. 
KRostovtsev and V. \ Tekestdl. prom 
12 33 (May 
Ammonaphthol 


coupling reagent t 


aml re 
table of 13) substances me 
Kp factors and the lours 


“praying 
eresols, 


the 
leveloped 


(sromova 
sulphon net acid) recom 
as r the colormmetric estimation 
salt in a soln. of a commercial azore com 
ponent A. E.8 
Shutter-illumination Device for Studying Photo- 
trapic Dyes. J. H. Gould and W. R. Brod J 
Oplical So« 42, 380-382 (1052 
46, 7446 (25 Aug. 1052 
To study the phototropimam 
lyea, a shutter and a sample 
with a Cary recording 


shown by some monoazo 


for use 


This 


ithuminator were mace 


poetrophotometer 


XIV— ANALYSIS; TESTING; ete jspce 


enabies the dye soin be exposed to « strong lyght source 
durmg the dark periods of the chopping shutter of the 
metrument, and permits study of which show 
very raped plototrogu hange Coe 
lenophoretic Separation of Porphyrin Pigments. 
(. Papastamate and BE. Kench Nature, 170, 
33 M5 4 


July 1952 
Evaluation of Aluminium Pigments. A. Kx !! 
Federation & Varnish Producti: sha, 
318), 447-451 (1951): Chem. Aba, 4, Aug 
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er of grease responsible 
after 


only by 


for the leafing proper 
with hot 
with 


Al remamed extraction 
extraction 


with 


vuld be ed 
xviene at of by 
This tightly held 


acetone, 
dissolving the metal 
analysis appeared to 
irate which is agreement Trillat's 
The leaf has higher 
than the finer one; the 60 
ow the 


laver on 
with 
flex tive 
used could 
of the fine-pigment film; 
f the velucle did not affect the 
and higher pyzgmment : vehicle ratios increased total 

reflection ca. c 
Analysis of Pigments in Coatings. I White Pig- 
ments. Il Red Pigments. Hi. Kittel and W 
Reimold. Deut. Farben-Z., §, 424-425 (1951); 6, 127 

131 (1952): Chem. Aba., 46, 6847 July 1052) 

I-- Treatment with dil. and cone. H,SO,, HCl, and 
HNO, and 20 NaOH distinguished RasO, (sol. only m 
cone, H,SO,) from ZnS (sol. except in NaOH), ZnO (sol 
in all reagents), white lead (sol. except in dil. H,SO,), TiO, 

H,S0, and partly in cone. HCl), and 
H,S0O,, partly in other cone. acids, apd 
and BaSO, are dissolved by hot cone 
former stays in solution after dilution 

MO, is separated from Zn also in such a 
precipitation with NH,OH and 
of the ppt. to TWO, PbSO, and BaSO, are separated by 
NaOH, which dissolves only the former 

| ted ferme oxide (1), cadmium red (11), molybdate 
red (ILE), PbO, (1V), and chrome orange (V) are dia- 
tunruishable by their solubility im acids and 20°, NaOH, as 

In cone HSO, all except I are sol. hot, but T is 
filution. In dil. H,SO, (1+ Tis sol. hot, and 
IV are insol., and IIL and V are sol. hot but ppt. PbSO, 
In cone. ILL, and TV are sol. cold, I and 
V is reduced. In dil. HCT (1: 1) all are sol. hot but V is 
reduced In cone. HNO, LIL, TV, and V are sol. cold, T is 
sol. hot, and IL as sol. cold with precipitation of S and Se. 
In dil. HNO, (1 Il and V are sol. cold, IL ia 
sol. hot with precipitation of 8 and Se, and IV is partly sol. 
hot with precipitation of PbO,. In NaOH IIL and V 
lissolwe cold, IV and and I 
\nalysis of mixed pigments is first carried out to detect the 
and other pigments probably present. The 
determinations are then carnmed out m a manner most 
suited to the combinations present Such schemes are 
i for combmations of I, IL, IIL, IV, or V with 
lithopone, and ZnO-zine white. Presence of 
MhO,, cadmium red, or HgS is considered rare and unlikely 
because of price. Organic pigments can be estimated by 
ashing. Zn pigments ashed in presence of Co drier turn 
green Cc. 0. C. 
Estimation of Free Amino Acids using a Micro- 

diffusion W. B. MeConnell, Canadian 
Chem., 522-528 (July 1952) 

The reaction between ninhwvdrin (triketoindane hydrate) 
ids storchiometmeally hberates CO,, which 
alkali placed in the inner chamber of a 
ciffusion cell BaCl, is added to precipitate the « arbonate, 
and exeess alkali titrated with HC! The method has been 
ace, 


etron COarser 
glossrneter 
smoother texture 


tension reflectance 


aol. only in hot eon 
(sol. un come 


NaOH mo 
but only the 


aol. on 
with water 


solution by calemation 


follows 


aol. on 


is sol, hot, 


1) I is insol., 


dissolves hot, are insol, 


red, white, 


barytes, 


and a-amuine ac 


is absorbed by 


leucine, alanine, glutam 
aspartic acid, and cystine, 


of amine aculs from 


ulveine, 
tryptophan 


to estumate 
valine, arginine, 

alae to follow the release 
protems In the example given gelatin is incube ted with 


trypain, and the free A. H. 
Estimation of the Whitences of Optically Whitened 
Textiles. Caspar. Melliand Tertilber., 33, 518 
June 1958). 
Bleached and wool textiles are treated with 
various fluorescent whitening agents, or with ultra- 
marine, and their reflection spectra relative to an MgCO, 


acids are estimated 
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surtace are determined with the aid of a Sigrist reflection 
spectrophotometer. In this instrument, 4 single photo 
cell ws used, but effects due to variations im the light source 
and cell characteristics are virtually « The 
pattern and standard surface are diffusely Uluminated im 
an Ulbricht sphere having a matt alumimuum surface (high 
ultraviolet reflectivity), and hght from the surfaces under 
comparison pases out and through an imterference filter 
before reaching the photocell! The cell receives alter 
nately light from the pattern and light from the standard 
surface, and when the untensities of the beams are unequal, 
there « « ‘flicker’ effect in the current generated by the 
cell. An electronic device enables the flicker to control 
the current to an electric motor, which operates a vanable 
diaphragm, placed in the light path from the standard 
surface, until the flicker effect m elunimated, i.e. until the 
beams equally intense. The relative 
reflectivities of the surfaces can then be read off on a drum 
that i coupled to the diaphragm. The specification of the 
source Of ight is of great importance, if results are to be 
comparable with visual results using daylight The lack 


limunated 


become 


of a suitable source is at present an obstacle to the develop 


quantitative purposes; the 
blended radiation 


ment of the method for precise 
most satisfactory source found m the 
from a Philips ciné projector lamp and a Philips Philora 
ultraviolet lamp, and it is shown that results obtained 
using this source can be closely correlated with 
observations, For compariwon, determinations using only 
visual light are made. Photospectrograplic curves and 
curves showing the variation of the reflection intensity at 
various wavelengths with the n. of agent are given for 
agents of varying effective hue, and the curves are dis 
cussed in their relation to visual estimations of the 
whitening effect and of the optimum conen. of a 


Practical wR for Measuring and Expressing 
Colour. J. Christensen. Norsk Shoginduatri, §, 265 
270 (1951): Chem. Aba, 46, 6354 (10 July 1052 

The colour of paper is measured with a Ph 
reflection meter, using blue, green, and amber filters. The 
readings are plotted on a 3-axis system, from which, by 
simple geometric procedure, values for tone, strength, and 
brightness are « omputed. These three characteristics 
define each and all coloured surfaces, Examples (data in 
graphs and tables) show how the method can be used to 
define colour of samples, to match a given colour, and to 
evaluate dyes. 
Measurement of Reflectance of White Sugar. T. Rh. 

Gillett and P. F. Meads, Anal. Chem., 24, 820-832 
(May 1952) 

A photoelectric reflectometer has been dev eloped to 
measure the apparent colour of dry white sugars; it 
employs a balanced photoelectric cireuit and the principle 
of diffuse reflectance. Light from a single lamp source 
impinges at 45° on two apertures, directly below which 
(and on the same side as the light source) are the photocells 
screened by colour filters. Normally reflected light does 
not reach the cella, but only that due to diffuse reflection. 
The instrument is first balanced by covering the apertures 
with reference standards (white glazed tiles) and adjusting 
a balancing rheostat to give a null galvanometer reading 
One tile is then replaced by the sugar sample on a glass 
plate (which does not in itself affect the result), and a 
reading ia obtained by adjusting a slide wire to restore 
balance. The instrument is described fully, and the 
effects of such factors as grain size, lustre, and colour dis 
tribution on the reflectance are discussed J.W.D. 


Determination of the Fat Content of Silk-soaking 
Emulsions. F. Bryant. Tertile Research J., 22, 433 
434 (June 1952). 

A new method is described for determining the fat 
content of the aqueous emulsions of a sulphated oil used 
for soaking raw alk skeins. A Babcock test bottle is used 
as before, but the emulsion is broken using a hot alechol 
solution containing calcium chloride and water. A. B 


Luminol as a Chemilumi t Indicator in Photo- 

metric Titration of Solutions of High Opacity. 

F. Kenny and R. B. Kurtz. Anal. Chem., 24, 1215- 
1219 (July 1952 

A photometer is used to locate the chemiluminescent 

end-point of an acid-alkali titration which employs 

luminol as indicator, and is carried out in a dark-chamber 
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Test 
A saumple formula for computing fadings or other colour 
differences from Munsell notate derived from 
Experimental data for the 
Munsell “value 
inte the f 
f expernmental data, 
large A table 
appl As previously 
Inst., 43, a Sil (1952) ), the 
formula has been applied to the f the colour 
differences of a great many dyes changing mm depth only 
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Measuring Crease Resistance. 
Dyestuff 41, P 419 -P 423 


hae been 
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Enstrementy for 
AATA fener 

(7 July 1982) 
Data are presented of tests for crease resistance carried 
out on different fabrics and im diff Using 
a roller pressure tester (American Cyanamid Co.) and a 
wrinkle recovery tester (Mi 
are accepted as tentative standards JI-W.B 


Testing Water Repellency. Mo Karrholm. J. 
Inat., 43, 263-P 280 (June 1052 

The Swedish 
methods for 
tester tm of the 
formed by glass caps 
tion of water are 
influence of 
pH, rigidity of support, 
The test gives a higher 
the dynam wption 
water It is suggested that low drop intensity us preferable 
for fabrics with a compressible or ramed surface 

Volumetric Determination of Melamine as Oxalate. 
J. R. Steele, J. MH. Glover, and H. W. Hodgson. J 
Appl. Chem., 2, 206-208 J ime 1052) 

The solution of melamine (0-1 g./20 ml.) is added with 
stirring to 5 mi. of a freshly prepared 20 solution of 
oxalic acid in ethanol, and the ooled to 4% 
ipitated melamine mone 


erent laboratories, 


th metruments 


rain tester and tent 
repellency are compared. The new 
rainfall type, the 
lars. 
determined for each 
factors, 


water 
artificial drops being 
th adeorption and penetra 
The 


hardness, 


varwus eg temper sture, 
and height of fall are 
fabries than 
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discussed 
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wool 


aba which move in 


truxture is 
oxalate is 
filtered and washed 5 tunes with 5 ml. of precooled ethanol, 
dried, dissolved in dil. H,SO,, and titrated at 70°C. with 
0-5 (1 ml. & 0-00315 ¢. melamine). The method 
is accurate to 0-3 quantities of 
eyanogen compounds related to melamine have only alight 


effect W.K. RK. 


Identification of Polyacrylic Compounds in the 
Analysis of Finishes, Sizes, and Fibres. H. Kath, 
G. Nawrath, and E. Schonpflug. Melliand Testilber., 
33, 636-630 (July 1952 
The compositions of 15 commercial polyacrylic and poly 
methacrylic preparations used in sizing and finishing are 
listed. A scheme of analysis is r the ilentifica 
tion of such compounds on the fibre. In the preliminary 
hydroxylamine test for an ester gr up (formation of fe rr 
complex of a hydroxamic acid) polyacrylic and poly 
methacrylic distinguished by ther colorations 
(brownish orange and reddish violet re spectively). Poly 
acrylic unlike polymethacrylic readily 
hydrolysed by aleoholiec KOH and estimated 
quantitatively in the hydrolysate as barium polyacrylate 
If a polyvinyl! ester is present, polyviny! alcohol ia formed 
and can be detected by ite iodine reaction. Polymethaerylic 
esters are detected in the residue from a suitable 
saponification treatment; thus residue is quantitatively 
depolymerised by heat, and the nature of the monomer 
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Determination of the Resistance of Wool and other 
Keratinous Materials to Attack by Moths or 
Beetles after Dry © leaning or Washing. 

fabre ” om.), yorn (10 g.), 
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or 30 mun. at 20 m 
or and am-dred 

washetin Og. alkal free soap 
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Determination of Tricresyl in Cellulose- 
finished Leathers. |! J. Soe. Leather 
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Determination of the isoCyanate Group in Rubber- 
bonding Agents. G. Wilhameon inalyat, 77,* 
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Chem., 2, 339-344 (June 1952) 
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PATENTS 
Continuous Indication of Denier by Conductivity 
Method. british Nylon Spinners. BP 674,905 
Continuous indication of the cross-sectional area of 4 
rumung filamentary structure is provided by a cell con- 
taming an electrolyte, e.g. aq. NaCl, and electrodes in an 
A.C. ereuit adapted to measure the resistance between 
them The cell » divided between the electrodes by @ 
septum with a perforation through which the thread is 
passed after it has been wetted. Wetting may be done 
either in a separate shallow U-tube containing solution 
identical to that im the cell, or by having a more sub- 
divided cell in which the thread passes through two pre- 
liminary perforated septa, the resistance being measured 
across the third. A stable oscillator provides A.C. 
through a Wheatstone bridge; incorporation of a phase 
discriminating detector permits direct indication of demer. 
B 
Measurement of Tem Distribution on a 
Solid Surface. Eastman Kodak Co BP 675,043 
The surface is coated with @ thin layer of a phosphor 
whose brightness and/or colour varies according to its 
temperature, the changes in brightness being recorded 
either photographically or by use of a photoelectric cell. 
0.0. 


Tron-containing Oleines (III p. 463). 

Structure of Hydroxyazo Dyes and their Tendency to 
Change Hue on a Magnesium Hydroxide Surface 
(IV p. 465). 

Influence of the rey of Printing Inks 
Properties iV p- 71 

Swelling and Swelling a of Rayon 

Recent Investigations in Wool Chemistry 

Lytax Textiloscope (IX p. 478). 

Raising of Textile Fabrics (X p. 479). 


on their 
(VI p. 472) 
(VI p. 474). 


XV— MISCELLANEOUS 
Colouring of Metals - Historical Aspects. WW. W. 
Hubner, Ciba Review, 8, (92), 3298-3301, 3325 (June 
1452). 

\ historical survey is followed by a brief account of the 
methods now im viz. (1) Mechanical colouring, i.e. 
the hammering of coloured materials into soft or engraved 
metal, enamelling, varnishing, or bronzing. (2) Chemical 
colouring, ie. transformation of the surface by chemical 
action. (3) Electrochemical colouring, in which the metal 
is treated in suitable liquids by an electric current. 
(4) Electroplating. 11 Reterences. 0. 
Surface Treatment and Colouring of Aluminium. 

W. W. G. Hiibner. Ciba Review, 8, (92), 3313-3328 
(June 1952) 

lhe various chemical and electrical processes for treating 
alurmnium surfaces are described, details of the application 
and results obtained by the processes now in use for anodic 
treatment tabulated. The colouring of 
aluminum surfaces with inorganic and organic 
colouring materials from aqueous and organic-solvent 

c. 0. 
of the Chemical 
Chem. and Ind., 606-613 


une 


surface being 


solutions is deseribed. 


The Macintoshes and the 
Industry. W. F. Harvie. 
(28 June 1952). 

An account of the part played by the Macintosh family 
and particularly Charles Macintosh in the chemical 
revolution that formed part of the industrial revolution 
that oecurred in Great Britain in the latter half of the 
18th and the first half of the 19th centuries. The parts 
they played in the development of the cudbear, alum, 
Prussman blue, bleaching, waterproofing, calico printing, 
Turkey Red dyeing industries in Seotland are dealt 
with, and evidence is provided suggesting that Charles 
Macintosh and not Charles Tennant was the real inventor 
of bleaching powder Cc. 0. 
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PATENT 
Preserving the Green Colour in Tinned V 
Continental Can Co. USP 
Addition of alkaline 


bles. 
2,589,037 
calcvum sucrate solution after the 
vegetable has been blanched and placed in tins prevents 
destruction of the chlorophyll during processing and 
storage. 0. 
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TENNANTS ‘TEXTILE COLOUR 
/RAVENHILL ROAD, BELFAST 
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Aridye Colours and the we thereof are protected by British Patents Nos. §22941, $2 3090, $2480}, 4, 
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Longclose 


Dyeing Machines 


FOR ALL TYPES OF FABRICS 


ENCLOSED 
HOOD EFFECTS 
GREAT STEAM 
SAVING 


Special Longclose wince avoids picce slip 


The vessel and reinforcements entirely in 
stainless steel 


Radiused corners for easy cleaning. Tanks 
constructed in stainless steel PLATE 


Comprehensive range of widths and depths 
available for different types of fabrics and 


capacities 
Send for = 


Catalogue Available with or without enclosing hood or 
: 
PD 520 direct unit motor drive 


ENGINEERING 


BOWMAN LANE WORKS Telephone 
LEEDS 10 ENGLAND 21978-9 
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FORTHCOMING MEETINGS OF THE SOCIETY — continued from page xii 


Manchester Junior Branch | continued 


1953 
Monday 
2nd Feb 
Monday 
2nd March 


Dyeing and Finishing. The Public's Reaction to 
Fastness Properties J. S. Ingham Esq 
Title to be given later 


LEEDS JUNIOR BRANCH 
All meetings to be held in the Colour Chemistry Lecture 
Theatre, The Umversity, Leeds, 2 on Tuesdays at 4.0 p.m 


Historical Records 


1952 
25th Nov Cc 

1953 
20th Jan. J 


O. Clark, Esq., F.T.1 


M.Sc 
Lid 


Tech), F.R.LC., 


Boulton, Esq., 
T Title to be 


I. (Courtaulds 
announced 

17th Feb G. G. Taylor, Esq., B.Sc., A.Inst.P. and 
J. C. Brown, Esq. (The Clayton Aniline Co 
Lid The Uses of Microscopy in Textile 
Dyeing and Finishing 

3rd March D. Hanson, Esq., 
Crowther & Sons Ltd 
Woollen Industry 


B.Sc., F.R.LC J. 
A Chemist in the 


WEST RIDING SECTION 


All meetings held at the Victoria Hotel, Bradford, at 7.15 p.m 

less otherwise stated 
1952 

Tuesday Dr. R. L. Wormell (Courtaulds Ltd 

Nov. 25th Casein and Peanut Protein Fibres (Joint 

lecture with the Yorkshire Section of the 

Textile Institute). Midland Hotel, Bradford 

H. R. Hadfield, Esq. (Imperial Chemical 

Industries Ltd A Review of the Dyeing 

of Terylene Polyester Fibre 

Firm EVENING Ladies to be 

(Joint meeting with Yorkshire 

Textile Institute 


Thursday 
27th Nov. 


invited 


Thu-sday 
Section 


Dec. 


1953 
Friday 
16th Jan. 
Thursday 
29th Jan. 


Lapres’ EVENING 


Lecture. Details later 


West Riding Section <ontimucd 
1953 
Thursday 


Raper Chemical Indust 
12th Feb ‘ 


ries Lid Dyeing Faults and thar 

Correction 

N. R. Hjort, Esg. Water Treatment. (Joint 

lecture with the Halifax Textile Society). 

Alexandra Cafe, Halifax 

Thursday J. V. Summersgill Esq. (Geigy Co. Ltd 

26th Feb later 

Tuesday Dr. H. Baines (Kodak Ltd 

3rd March Photography. The University, Leeds 

Thursday Dr. J. F. Gaunt (Patons & Baldwins Ltd.) A 

12th March am of the Afterchrome Process of Dyeing 
Wool 

ANNUAL GENERAL 


Monday 
23rd Feb 


Title 


Colour 


Thursday MEETING 


26th March 


BRADFORD JUNIOR BRANCH 


All meetings held in the _—— wd Techmcal College 
at 7.15 p.m 


Saltaire) Ltd 


1952 
Thursday 
27th Nov 
Tuesday 
Mh Dec. 

1953 
Monday 
19th Jan 
Wednesday 
4th Feb 
Wednesday 
18th Feb. 


Visit to Salts 


EVENING 


J. W. Fisher, Esq., BSc., F.R.LC. (British 


Celanese Ltd Synthetic Fibres 
Visit to Messrs. Montague Burton Ltd., 
Hudson Road Mills, Leeds 


T. Green, Esq. (Clayton Aniline Co. Ltd 
The Measurement of pH and its Importance in 
Relation to Textile Processing 

Thursday Juntor Brancw Dance at the Queens Hall 
26th Feb 
Friday 

13th March 
Thursday 
March 26th 


StTupENTs’ ANNUAL COMPETITION EVENING 


FiLM EVENING 


DYESTUFFS - ULTRAMARINES 


DURA BEAU HOSIERY FINISHES 
TEXTILE AUXILIARY PRODUCTS AND FINISHES 


T. SAVILLE WHITTLE LT 


Telephone Central 6667 (two lines) 


QUEEN’S CHAMBERS 
# PRINCESS STREET 
MANCHESTER 2 


Telegrems SENILINA MANCHESTER 


Patents — 


so INN FIELDS 
LONDON WC 
Holborn 2174 


Designs 
W. P. THOMPSON & CO 


CHARTERED PATENT AGENTS 


— Trade Marks 


12 CHURCH STREET 
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MANOFAST 


for the printing of 


CELLULOSE ACETATE 
and Mixture Fabrics with 


VAT DYESTUFFS 


Consumers of textiles throughout the world are demanding 


increased colour fastness. 


The Manofast process enables the textile printer to produce 
effects with outstanding fastness properties on Cellulose 
Acetate with minimum loss in tenacity of the fabrics and 
preservation of the characteristic handle. 


With Manofast it is found that there is no sublimation in 
ageing or steaming and no marking off or bleeding in wash- 
ing. An additional advantage is the greater ease in processing 
due to the stability of prints prior to ageing or steaming. 


Discharge printing by this process can be effected without 
HALOING which has in the past been a deterrent to pro- 
ductions on this style. 


WE SHALL BE PLEASED TO DISCUSS ANY PROBLEMS WHICH 
ARISE IN THE USE OF MANOFAST AND TO OFFER TECHNICAL 
SERVICE LF REQUIRED 


HARDMAN & HOLDEN LIMITED 
MANOX HOUSE + MANCHESTER 10 


Telephones COLIyhurst (10 lines) Telegrams: “OXIDE”, MANCHESTER 
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SITUATIONS VACANT AND WANTED etc 


Replies may be addressed —, Society or Dyers Covourists,” Dean House, 19 BraprorD, 
po nn all communications relating to these Advertisements, which are treated in strict confidence, should be 

res 

The Publications Committee is prepared to receive Advertisements relating to SITUATIONS VACANT, SITUATIONS 
WANTED, or MISCELLANEOUS ITEMS for insertion on this page of the Journal. Advertisements of Situations Wanted are 
gratis to individual members, but must not exceed twenty-four words in length 

All inquiries relating to Advertisements in the Journal should be addressed to THe GENERAL Secretary, THE 
Society oF Dyers AND Cotourists, Dean Houss, 19 PiccapiLiy, Braprorp, Yorks 


SITUATIONS VACANT 


A; ualified Colour Chemist ts required with considerable experience in REPORERST SILK PRINTERS LT. I { 
application of dyestatfs The vacancy is a non-textile appoint invite applications for vacancy © « qualified mnior Chemist 

ment. but experience In textile dyeing would be regarded as a (olourtet Salary £700 of more, according to capert 

suitable background. Hox V3 


slamonrgar 


SSISTANT DYER wanted by leading Hat Manufacturers 

Previous experience on fur felt dyeing desirable. Goud salary and SITUATIONS WANTED 
conditions. Reply, giving fullest details, age, previous experience 
ete. to Box V2 : 
XN EMBER, 20. BSe., City and Gull 
ASSIST ANT DYER with experience in Viscose and Acetate Kayons *"S desires progressive position Involving 

quired for Sereen Printing Works Give full details of experience work Experience in textile auxiliary 

and salary required Treforest Silk Printers, Pontypridd, Glamorgan ate 


EXTILE CHEMIST and Colourist required for Sereen Printing Testi BK CHEMIST 31). Experience in devek ’ 
Works. Give full details of qualifications, experience and salary Finishing Techniques for all Fibres aod Blends 
required. Treforest Silk Printers. Pontypridd, Glamorgan Certificates. Seeks similar progressive position 


MEMBERS AND JUNIOR MEMBERS 


Persona desirous of joining the Society aa Ordinary Members or Junior Members may obtain Application Forma from 
the General Secretary, or from the Honorary Secretary of any Section of the Society 


NEW MEMBERS Koo, F. L. 8., 17 Catherine Road, Manchester 8 
Brian, C. W., 19 Valmont Road, Sherwood, Nottingham Laskowska, Mee W B , St Dryden Street, Nottingham 
Cerny, 8. F., College of Technology, Sackville Street, Morrill, E., 3021 East 30th Street, In lianapolixs 18 
Manchester Indiana, U.S.A 
Cladter G., 23 Sherwood Rise, Nottingham Philips, S. G., Shell Chemicals Ltd Walter Hous 
Dawson, P. R., Messrs. L.C.1. Ltd., Dyestuffs Division, Bedford Street, Strand, London WC2 
Dyehouse Dept., Hexagon House, Blackley, Man Robotham, T., 67 Hill Creseent, Leeds Koad, Birstall, 
cheater @ near Leeds at 
Diggle, E. B., Measre. L.C.1. Ltd., Britannia House, A. N., Oaklewh, 5 Pinfold Lane, Whitefield, 
Hall Ings, Bradford 
Emmett, L. H., 60 Bearnagh Drive, Andersonstown, Wirth, A. R., Goodall Sanford Ine., Sanford, Maine, 
Belfast, Northern Ireland U.S.A 
Hawthorn, R., H. W. Gibba Ltd., Mountfort House, 
Barnsbury Square, London NI 
Johnson, T. B. 8., Johnson Brothers (Dyers) Ltd., 
Bootle Dye Works, Liverpool 20 NEW JUNIOR MEMBER 
Khanna, N. N., 9% Mornington Villas, Manningham, Turnll, E A.. 36 George Road, West Bridgford, 
Bradford Nottingham 


ADDRESSES WANTED 


Evelbauer, H. L., formerly of Friedrichastr. 7, Marburg Lowe, K., formerly of 17 Ashdown Avenue, Leicester 
(16), Heasen, U.S. Zone, Germany tead, F. G., formerly of co The Cranston Printing Co 
Josephson, C., formerly of ¢ o Silknit Lid., 400 Sidney Cranston, Khode Island, U.S.A 
Road, Durban, South Africa 


ROYAL INSTITUTE OF CHEMISTRY 


Founded 1877 Incorporated by Royal Charter /885 


APPOINTMENTS REGISTER 


A Register of Chemists (Fellows, Associates, and Senior Registered Students) who are available 
for appointments, or who are seeking to improve their positions, is kept at the office of the Institute. 
The facilities afforded by this Register are available (free) to Companies and Organisations requiring the 
services of Chemists and to Universities, Colleges, and Technical Schools requiring Teachers of 
Chemistry and Technology. 


Particulars of the Regulations and Examinations of the | te can be ob d (free) on application to 
The Registrar, Royal Institute of Chemistry, 30 Russell Square, London WC1 
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SUITING THE 
PARTICULAR 


Many of the dyestuffs for woollen and mixed-fibre 
fabrics are derived from the Staveley Chemicals Aniline 
Oil and Anthracene. Other sections of the Textile 


Industry processing cotton, linen, rayon and nylon also 
find these Staveley products together with Staveley 
Sodium Hypochlorite and Bleaching Powder most 
TAVELEY satisfactory in their dyehouses. 
We are able to quote for Sodium Chlorate for immediate delivery 
BASIC CHEMICALS FOR INDUSTRY 


THE STAVELEY IRON & CHEMICAL CO LTD near CHESTERFIELD 


CHEMICAL 


HINCKLEY LEICESTERSHIRE 


EMULSIFIERS + EMULSIONS READY FOR USE 
WETTING AGENTS + SIZING ASSISTANTS 
SOLUBLE WAXES « SULPHATED FATTY ALCOHOLS 
DULLING AGENTS - WINDING AND KNITTING OILS 
DETERGENTS + SOFTENING AGENTS 


SAMPLES AND LITERATURE AVAILABLE 
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GLYOXAL e e e e the versatile dialdehyde 


for improved........ 


SHRINKPROOFING Treatment of spun viscose or cuprammonium rayon fabrics with 
Glyoxal imparts resistance to shrinkage 


CREASEPROOFING The reaction product of one mole of Glyoxal with two of urea, called 
acetylenediurein, is promising for creaseproofing fabrics. Reaction of 
the intermediate with formaldehyde and additional Glyoxal imparts 
permanent creaseproofing to cellulosic materials 


WATER REPELLENCY A derivative of Glyoxal and stearic acid amide impregnated in fabrics, 


greatly ‘increases water repellency, particularly of cellulosic materials 


INTERMEDIATES Glyoxal reacts to form acetate, imidozoles, amines, the sodium bisulfite 
addition product, and phenylglycinanilide 


For further information injure on your Letterhead of Section 5-G for the booklet F-7607 


Branch Offce 62 Market Street Manchester 1 


GENERAL METALLURGICAL & CHEMICA 
120 MOORGATE LONDON EC2 
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DYE & CHEMICAL CO. OD |. 
‘ MANUFACTURERS OF \ 
= \ 
BISMARCK BROWN R ead ¥ NIGROSINE (Spirit Setubie WATER BLUE R 
Cowe and Bese NIGROSINE BASE BLUE ead BN 
PURE CHRYSOIDINE Y D and BASIC MAGENTA BLUE SPECIAL 
R D and Base ROSANILINE BASE SPIRIT BLUE : 
INDULINE ‘Water Selubie) ACID MAGENTA Coac INDIGO CARMINE C V Ex. 
INDULINE Sperit Soluble) PURE SOL. BLUE | Conc. LAUNDRY BLUES 
(INDULINE BASE PURE METACHROME MORDANT 
Alse full reuge of ACID, BASIC, DIRECT and CHROME COLOURS | 
Samples ead Prices will be forwa: ded on application 
MILNSBRIDGE,HUDDERSFIELD. 
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KESTNER ACID PUMPS FOR 


HIGHLY CORROSIVE LIQUIDS 


The range of Kestner Acid Pumps now 
in regular production includes Glandless 
Centrifugals, Rotary and Semi-rotary types. 
Pneumatically operated and Hand-driven 
types. 

Every Kestner Acid Pump is a hand-built 
job and thoroughly tested before despatch, 
against the specified duty for pressure and 
volumetric displacement. 


Our new Leaflet 286 describing the com- 
prehensive range of Kestner Acid Pumps 
will be gladly sent on request. 


> KESTNER EVAPORATOR AND 
Corner of the Test Bay at Kestner's Works ' ENGINEERING CO CTD 
thowing J. Type Glandiess Veruca! Centri- 
fuga! Purnps under Test and Horisentel 5 — 
Corts fuga! Pump made in Scicen tren ( 


MANUTEX 


the ideal thickener tor textile printing pastes 


A UNIFORM PRODUCT 
SOLUTIONS MADE WITHOUT BOILING . SIEVING OF SOLUTIONS UNNECESSARY 
EASILY WASHED OFF LEAVING SOFT HANDLE 
EXCELLENT COLOUR YIELD AND PENETRATION 
VISCOSITY AND FLOW CHARACTERISTICS CAN BE VARIED OVER A WIDE RANGE 


Manutes can be used in most styles of printing and full technical data 
with formulae and samples will be sent on request 


ALGINATE INDUSTRIES 
LIMITED 
Walter House, Bedford Street, Strand, London, W.C.2 
TELEPHONE: TEMPLE BAR ogg? 
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ESTABLISHED 1877 


We have been Manufacturing 


DYESTUFFS 


for more than Seventy Years! 


Why not avail yourself of our long 


experience? It is freely at 


your disposal. 


HOUNSLOW 


HOUNSLOW MIDDLESEX 


Supplied in Yellow, Black, Red or Bive 
For marking all textile piece goods 


Successtull, ahstands Bleaching, ane 
Send tor \esfier SY208 


GLAZEBROOKS LIMITED NORMAN EVANS & RAIS LTD. 


TYSELEY, BIRMINGHAM 1! MANCHESTER, 16. rex: moss woe 


Now 1952 | 
; 
4 PROTEOLITIC EWLYME 
for THE REMOVAL 
of GELATINE SIZES 
> FROM FABRICS 


Sovatex ensures the removal of mineral oi! and difficult 
to clear soiling matter in every fabric cleansing process. 
havigg a wide adaptabilit 

rocessng of textiles 


STANDARD 
CHEMICAL 


CHAS. FORTH 


LIMITED 


CHEMICALS DYESTUFFS 
fer Dyers & Bleachers for all purpose- 


ACIDS ALKALIES SOAPS DYEWOOD EXTRACTS HEMATINES 


NEW BASFORD 
Code ABC Editor §=NOTTINGHAM _ 
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LTD 
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IMPORTERS FROM 
GERMANY 


of 
Naphtols Bases Salts 
Rapid - Fast- Colours 
Rapidogens Rapidazols etc 
Stable Solubilized Vat Range 
Vat Dvestuffs Pigments etc 


AUXILIARIES 


FULL PARTICULARS FROM 


BERNARD KEEGAN LIMITED 


164 GARNETT STREET BRADFORD 
Telephone 26717 (3 lines) ; Telegrams CHEMDYE BRADFORD 


Quality Dyes and Products 


Have YOU had samples of the recent 
additions to our ranges of products? 


Monochrome Fiavine R 
Superian Astroi B 
Paradone Brilliant Orange GR New Double Paste 


If not, contact Sales Department — 


L B HOLLIDAY & CO LTD wupversriecy 


Brilliant Avirols 


(ANION ACTIVE FINISHING AGENTS) 


FOR A PERFECT HANDLE 
ON SPUN RAYON FABRICS 


No adverse effect on dyed shades 


THE GARDINOL CHEMICAL CO LTD MILNSBRIDGE HUDDERSFIELD 


Telephone MILNSBRIDGE 287 


TETRALENE 
Detergent and solvent for washing 


and scouring of textile materials, 
BROWN & FORTH for use with alkaline or soap 
solutions 
LIMITED 
POUNDED 1680 ESTRALENE 


Sulphonated Fatty Alcohols in 
Paste Powder and Liquid 


DYESTUFFS ESTROL 


Very efficient wetting and 
dispersing agent 


RETARDOL 
SODIU M CH LORITE For level dyeing of vat colours on 


rayon etc 
AND ALL FURTHER INFORMATION AND 


FOR TEXTI LES TEXTILE AUXILIARY CHEMICALS 
STOCKPORT UNITED 


03.117 EUSTON ROAD 118 CHORLTON ROAD CH EMICAL co LTD 


NDON NWI MANCHESTER |S 
LONBON | CHESTE BUXTON ROAD WORKS STOCKPORT 


Telephone Great Moor 2960 Telegrams TETRALENE STOCKPORT 
AND AT NEW YORK 


Mes 
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HATHERNWARE 


CHEMICAL STONEWARE 


For safely handling ACIDS 
BLEACH & DYE 
LIQUORS 
FUMES etc 


In the Laboratory or on full- 
scale production, wherever 
corrosive agents are made or 
handled, Ch al Stoneware 
and Porcelain ensure freedom 
from corrosion of Plant or 
contamination of product. With- 
out obligation, our Technical 
Department will gladly advise 
on Plant corrosion problems. 


Write for illustrated list 


HATHERNWARE LTD 


Dept. SD - LOUGHBOROUGH 
Telephone Hathern 273 Englend 


AS USED IN THE PRINCIPAL BLEACHERIES OF THE WORLD 
SHADING BLUES CLOTH SOFTENERS 
CLOTH FILLERS ° CLOTH GLAZES 

MOVOL — Stain Remover 


Send for Samples and Prices to Manufacturers 


EF wm EDGE & SONS LTD BOLTON 


Telephone Ovdiey Hill 253 & 254 (Privese Branch Exchange) Telegroms BISULPHITE BRADFORD 


J B WILKINSON chemicals) LTD 
SODIUM HYDROSULPHITE POWDER 


ANd CHEMICALS si sranches of tne Textile Industry 


DUDLEY HILL CHEMICAL WORKS BRADFORD 
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What's it got to be 
so spigoted about? 


It is a member of the SAFRAN family 


of centrifugal Pumps, which accounts for 


its inherent sturdiness. It is stauns h | 
UNISHAFT Unishaft for strength, smooth- interested in 


running and all that And, because of 


Unishaft’ construction, with pump and 
motor on one shaft, the whole unit ts 
compact’ enough to make it independent 


ot a centre pedestal It has no use tor HY DROGEN 
a baseplate, i depends 


such a thing as 


upon its sturdy bulkhead : PEROXIDE 


* 


And that’s where the spigotry comes In ; 
Hydrogen peroxide assures 


flexibility of control, a strong 
yarn, increased production, and 
reduced maintenance costs. 


The volute casing and the motor are reg- 


istered in constant alignment by spigoting 


to the front and rear of the bulkhead 
It's things like this that make Safran the 
pump it ts and its performance an asset | | The Laporte Technical Service 
to industry Department will be pleased to 
give you advice on the applica- 

tions of hydrogen peroxide. 


« 
Catalogues of the com piete range 


with specifications and performance 
tables on ap pi wation 1 


SAUNDERS VALVE COMPANY LIMITED LAPORTE CHEMICALS LTD., LUTON. 


Safran Pump Division | Telephone: Luton 4390 Telegrams Laporte Luton 


CWMBRAN MONMOUTHSHIRE | 
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Notice to Authors of Papers 


The MSS. of all papers communicated to or read before the Society become the 
property of the Society. They should be addressed to the Editor, Society of 
Dyers and Colourists, 19 Piccadilly, Bradford. Authors must not allow their 
papers to be published elsewhere before they have appeared in the Society's 
Journal. Should prior publication take place without the sanction of the Pub- 
lications Committee, the paper will be printed only as an abstract or summary. 


Manuscripts submitted for publication in the Journal should be typewritten 
(double spacing) on gced-quality paper, using one side of the paper only and 
leaving a margin at least | in. wide on the left-hand side. The time taken in 
refereeing papers (both lectures and communications) will be reduced to a 
minimum when authors submit two copies of the typescript. 

In view of the high costs of publication, it is essential that authors should be 
as concise as possible. When experimental procedure has already been pub- 
lished, a literature reference to the paper containing the details is sufficient, 
whilst well known experimental methods should be described very briefly. 


immediately following the text words or suthor’s name to which they refer. 


The list of references should be given at the end of the manuscript and the 
abbreviations used should be, as far as possible, those given in the “‘List of 
Periodicals Abstracted"’ included at the end of the Index to the preceding 
year's Journal. Reference numbers in this list should be neither enclosed in 


brackets nor followed by full-stops. As far as possible throughout the manu- 
script the abbreviations listed in the Jan. 1950 issue (p. 54) should be 
Tables should be numbered consecutively in Roman numerals and Figures 
Arabic numerals. 


The number of figures and graphs should be kept as low as 
should be presented in the form of either tables or graphs, 


REPRINTS OF LECTURES AND COMMUNICATIONS 
Reprints of all lectures and communications are available after publication to 
members and non-members of the Society. The charges (postage included) are 
as follows— Single copies 2s. 6d. each; per dozen copies up to and including 8 
pages, !2s. 6d., and for papers occupying more than 8 pages of the Journal, 17s. 
Orders should be addressed to “The Society of Dyers and Colourists, 19 
Piccadilly, Bradford". They can be accepted only if accompanied by remittance 
and if received immediately after publication of the paper. 


Now. 1962 
| 
} 
4 
| 
| 
Introductory paragraphs describing the aims of the investigation and the | 
method of attack are desirable, and should be followed by the experimental 4 ' 
results and their discussion. There should be a brief summary for insertion “ 
at the beginning of the paper. References to the literature should | : 
| 
| 
should be carefully prepared, preferably in indian ink, on plain white drawing 
paper or, preferably, Bristol board. in graphs, the frame and actual curves 
| should be ruled and inked more heavily than any co-ordinate lines, and the ; 
latter should not be close together as in ordinary graph paper. Experimental : 
points should always be given, and where several graphs appear in a single Figure 
clear means of differentiation must be adopted. All numbers and legends are . 
| set up in type by the printer, and authors should therefore indicate them 
lightly in pencil. 
s Twenty-five free copies of a reprint are supplied to the author of an original 
paper published in the Journal, or fifty free copies are supplied when there are 
| two or more authors, and a further number may be purchased from the Society 
at the rates given below. 
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PACKAGE DRYING 


20 MINUTES 


After extensive research 


THIES’ NEW DRYER 


GIVES PERFECT 
PACKAGE DRYING 


* Thies’ Continuous Working System 
% One Handling - Loading the Carrier 


* It can then be Wet-out, Boiled, Dyed 
or Bleached, After-treated and Dried 


(in the astonishingly low time of 
20 minutes) 


Agent for Great Britain and Northern Ireland 


JOHN GODRICH 22 Bennett’s BIRMINGHAM 2 
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